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ABSTRACT 
Purpose of this treatise: The aim of this research is to determine, if the skilled labour 
shortage has had any impact on how construction projects are executed.  If there is an 
impact the study aims to determine the nature and extent of the problem. 
Design/methodology/approach: A review of related literature was conducted, mainly to 
ensure that existing research is not replicated, in order to generate new ideas. The 
quantitative research approach was applied for this research. The questionnaire was 
designed so that scores can be easily summed in order to obtain an overall measure of 
the attitudes and opinions of the respondents. 
Findings: The results revealed that the skilled labour shortage has a negative effect on 
how construction projects are executed. The results further revealed that the biggest 
concern amongst employers and management of construction companies was the 
negative impact the shortage of skilled labour has on the levels of workmanship. 
Research limitations: The sample (construction companies) is mostly situated in the 
Gauteng province of South Africa. 
Practical implications: The research is of importance to managers and supervisors of 
construction companies of all sizes. The findings of this study will assist in ensuring that 
projects are efficiently managed irrespective of the current skills crisis in the construction 
industry. 
Keywords: Effect, Skills Shortage, Construction Industry 
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1. THE PROBLEM AND ITS SETTING 
1.1. Introduction 
“South Africa’s shortage of skills, especially artisans, is largely responsible for 
the countries on-going failure to achieve its targeted growth rate” (Van 
Essche, 2013). O'Donnell (2010) concurs, stating that it is widely accepted that 
South Africa's artisan shortage is a chronic problem and that the training 
initiatives to build a new cadre of artisans have failed thus far to fully address 
the backlog. In the last two decades, South Africa experienced a drastic 
reduction in the number of people trained as artisans, both by the private and 
public sectors. According to Jordaan and Barry (2009: 174), 12 500 artisans are 
needed per year to meet the demand, while recent statistics show that 
approximately 3000 are passing the trade test per year.  
In order for the South African government to meet its targeted economic 
growth rate of 9% per annum, the government has made sizeable budget 
investments into infrastructure development. Skills shortage, particularly the 
shortage of artisans is the biggest stumbling block towards successful 
execution of these projects. 
Skills shortage and its causes have been researched at length but very little 
research has been conducted about the effects of a lack of skilled labour in 
construction projects. The purpose of this research is thus to identify and 
examine the effect of the skilled labour shortage on construction projects in 
South Africa. Consequently, the literature review to be conducted in this 
research aims to highlight the theoretical aspects of each of the 
consequences identified in order to identify the effect each has on the 
construction industry. 
A number of authors define a successful project as one that meets the 
budget, time and quality requirements set out by the client. Burke (2011b:27) 
agrees, explaining that the critical question to ask is, “was the project in time, 
on budget and to the required quality?”. Availability of skilled personnel is 
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crtical in order for a project to meet all these project success drivers (budget, 
time and quality).  
“The skills deficit in South Africa appears to be on a path where domand will 
continue to outstrip supply as a result of the substantial growth in infrastructure 
investment” (Makhene and Thwala, 2009:29). This means that if the problem of 
skilled labour shortage is not addressed urgently construction projects will 
continue being undertaken without the required skills and the industry will 
continue bearing the consequences of doing so unabated for years. The level 
of skill and updated knowledge about recently introduced techniques and 
technology are important matters to be considered when addressing skills 
shortage along with the adequacy of the number of skilled labour available. 
In their study, Makhene and Thwala (2009:128) purport that an ageing 
workforce, poor pay, poor image and poor career paths for skilled labour 
have precipitated skilled labour shortage. This claim will form the basis of what 
will be investigated in this research. 
This study aims to identify and examine the most serious of the numerous 
consequences of the skilled labour shortage in the South African construction 
industry. By utilising a quantitative technique, the perspectives of senior 
construction project leaders will be probed as a means to find the extent of 
the consequences and devise ways to mitigate these consequences. 
Firstly, this research will examine whether the effects of the skilled labour 
shortage in the South African construction industry vary depending on the 
demographic data of the respondents. Secondly, the effect of the skilled 
labour shortage on late completion of projects will be investigated. Thirdly, the 
relationship between poor levels of workmanship and a shortage of skilled 
personnel will be examined. Fouthly, the study will investigate whether the 
high levels of employee turnover among skilled workers can be attributed to 
the shortage of skilled labour. Lastly, the study will probe whether xenophobic 
conflicts between local workers and imported skilled workers can be linked to 
skilled labour shortages. 
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This study will thus be of critical importance to the South African construction 
industry in that it will not only add to the existing knowledge base on skilled 
labour shortage but will provide valuable insight into the effects the shortage 
has had on construstion projects. 
1.2. The statement of the problem 
The shortage of skilled labour is one of the major challenges facing the 
construction industry in South Africa. 
Although the shortage of skilled labour has been extensively researched, very 
little research has been conducted on the effects of the shortage skilled labour 
has in the construction industry in South Africa.  
Thus this study will not investigate the shortage of skilled labour in the 
construction industry but instead will probe the effects the shortage of skilled 
personnel has in the industry. 
The study will help identify some of the effects the shortage of skilled labour 
have on the construction industry and identify measures to prevent or mitigate 
these effects. 
1.3. The statement of the sub-problems 
An analysis of the main problem with the context of background reading allows 
for the identification of the following sub-problems: 
 Sub-problem 1: 
It is not evident whether the ratings of consequences of the skilled labour 
shortage in South Africa differ depending on demographic data.  
 Sub-problem 2: 
Construction projects are completed late.  
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 Sub-problem 3: 
Construction projects have poor levels of workmanship. 
 Sub-problem 4: 
There is a high labour turnover among skilled workers. 
 Sub-problem 5:  
The construction industry is experiencing xenophobic conflicts between 
imported skilled workers and local workers. 
 The Hypotheses 
Hypothesis 1:  
The ratings of consequences of the skilled labour shortage in South Africa 
differ depending on demographic data. 
Hypothesis 2:  
The shortage of skilled workers leads to low levels of productivity. 
Hypothesis 3: 
The use of unskilled workers to do specialist tasks leads to poor levels of 
workmanship. 
Hypothesis 4: 
The demand for skilled workers leads to high employee turnover in 
construction companies. 
Hypothesis 5: 
The importation of skilled labour leads to inter-cultural conflicts between 
indigenous and imported labour. 
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1.4. Specific objectives 
The objective of this study is to: 
 Determine whether the levels of skills have a contribution on the 
performance of  a construction project; 
 Determine whether the skilled labour shortage has an effect on the levels of 
workmanship in construction projects; 
 Investigate whether the importation of skilled labour leads to xenophobic 
conflicts in construction projects 
 Investigate whether the demand of skilled construction workers leads to 
high levels of employee turnover in construction companies. 
 Determine whether ratings of consequences of the skilled labour shortage 
in South Africa differ depending on demographic data  
1.5. Limitations 
 The study is limited to the views of directors, managers, site supervisors, site 
agents of a sample group of building and engineering contractors in the 
Johannesburg area.  
 Only consequences of the shortage of skilled labour will be investigated. 
1.6. The Delimitations 
The population will consist of directors, managers, site supervisors, site agents of 
construction companies of all sizes. 
1.7. The definitions of terms 
 Artisan: A person who has passed a trade test in any area of work 
(O'Donnell, 2010). 
 Critical Skills: The concept critical skills, can refer to a) key, generic or 
fundamental skills such as cognitive skills (problem solving and learning to 
learn), language and literacy skills, mathematical skills, ICT skills and working 
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in teams as well as b) the occupationally specific “top-up” skills required for 
performance within that occupation to fill a ‘skills gap’ that might have 
arisen as a result of changing technology, new forms of work organisation 
or insufficient training before entering  the job market (Mukora, 2008:11). 
 Employee Turnover: The transfer of employees between the organisation 
and its surroundings, i.e. other organisations or institutions (Hana and Lucie, 
2011:2). 
 Migrant or migrant worker: Transitional workers that seek temporary 
employment in another country (Joppe, 2011:663). 
 Lean Construction Technique: According to (Salem, Slomon & Genaidy, 
2005:2), the Lean Construction Technique is a construction and 
manufacturing waste elimination technique based on production 
management principles, producing better results in complex, uncertain and 
quick projects. 
 Quality: According to Karna (2004:70), quality can be defined through two 
approaches: conformance to requirements and customer satisfaction. 
 Skills Shortage: According to Trendle (2008:9), the term “skills shortage” 
applies when the demand for skills exceeds the supply of these skills. 
 Xenophobia: Feelings of hostility towards foreigners or immigrants (Shisana, 
2008, p. 15).  
1.8. The abbreviations 
AACEI: The Association for the Advancement of Cost Engineering International 
ANOVA: Analysis of variance 
APPA: American Public Power Association 
ASGISA: Accelerated and Shared Growth Initiative for South Africa 
CETA: Construction Education Training Authority 
DCOV: Define, Characterise, Optimise and Validate 
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DHA: Department of Home Affairs (South African Government) 
DMAIC: Define, Measure, Analyse, Improve and Control 
DOL: Department of Labour (South African Government) 
DPW: Department of Public Works 
EPWP: Expanded Public Works Programme 
FET: Further Education and Training 
FIDIC: French acronym interpreted in English as International Federation of 
Consulting Engineers 
JIPSA: Joint Initiative on Priority Skills Acquisition 
MFP: Multi Factor Productivity 
NACI: National Advisory Council on Innovation 
NMMU: Nelson Mandela Metropolitan University 
PMBOK: Project Management Body of Knowledge 
SETA: Sector Education and Training Authority 
TQM: Total Quality Management. 
1.9. The assumptions 
 The terms “artisan” and “skilled worker” have the same meaning. 
 Contractors are aware of the skills shortage. 
 Contractors will always make every effort to maximise profits and       
minimise costs. 
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1.10. The importance of the study 
The construction industry represents a sizeable amount of the South African 
economy, and as a consequence, factors inhibiting growth, innovation and the 
development of the industry need to be identified and mitigated through 
research. One amongst a number of these inhibiting factors is a shortage of 
skilled workers and in particular the impact of the shortage of these skilled 
workers on the construction industry. 
South Africa, especially the construction, mining and manufacturing industries 
are faced with an enormous shortage of artisans. This shortage of skilled workers 
has a number of consequences that need to be identified and mitigated in 
order for these industries to be able to meet the demands of the economy. It is 
therefore important to undertake this study as a means to ascertain the extent 
to which the shortage of artisans has affected the construction industry. Once 
these consequences have been researched then measures to manage and 
even eliminate them can be identified and implemented. 
 Extensive research has been conducted on the shortage of skilled labour in the 
South African construction industry but little attention has been given to the 
effects of the shortage on the construction industry. Thus, there is a need to 
carry out this research to fill this gap. 
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2. THE REVIEW OF THE RELATED LITERATURE 
The aim of this chapter is to review the related literature concerning the 
problems. 
2.1. Delays in project execution 
2.1.1. Introduction 
This section aims to identify factors which cause construction projects not to 
meet their completion deadlines and the role played by the shortage of 
skilled resources (human) in the failure to meet the scheduled completion 
date. Various barriers to the productivity of construction workers will be 
assessed and the extent in which a lack of skill contributes to reducing 
productivity on site. 
2.1.2. Productivity 
Delayed completion of a construction project is often caused by a complex 
interaction of a combination of events, some of which are the contractor’s 
risks and others are the project owners. According to Abdel-Wahab, Dainty 
and Ison (2005: 1), human resources are an important factor in the 
development of the construction industry and therefore understanding the 
contribution of the workforce skills in the industry’s productivity performance is 
crucial. 
Construction industries, particularly in developed countries, are generally the 
dominant industry, where any slowing or reduction in productivity can have a 
wide impact on the economy (Harada, 2004: 166). Labour productivity is a 
fundamental piece of information for estimating and scheduling a 
construction project (Song & AbouRizk, 2008: 786). Song and AbouRizk (2008: 
1) define productivity as the ratio of the quantity of input to the quantity of 
output.  According to The Association For the Advancement of Cost 
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Engineering (AACE, 2009:76) productivity (or efficiency) is improved by 
increasing output for a given input, or decreasing input for a given output.  
The Global Productivity Report compiled by Proudfoot Consulting (2008:6) 
identifies six global barriers to productivity, namely: 
 Staff shortage and labour pool issues; 
 Internal communication problems; 
 Legislation and regulation; 
 High staff turnover, and 
 Quality of supervisors. 
Ameh and Osegbo (2011:58) identified the four most important factors that 
impact negatively on labour productivity as: 
 Material shortages; 
 Lack of experience of labour; 
 Lack of labour supervision and; 
 Alteration of drawings/specification during execution. 
According to Hammad, Omran and Pakir (2011:47) productivity benefits the 
stakeholders in the following ways: 
 Projects are completed more quickly; 
 Project costs are lowered; 
 The contractor can submit more competitive bids; and 
 The project can be more profitable. 
Alinaitwe, Mwakali and Hansson (2007: 169) concur, indicating that poor 
productivity is one of the causes of cost and time overruns in construction 
projects. Ndekugri, Braimah and Gameson (2008:692)elaborate, stressing that 
delays in completion entail increased overheads over those budgeted for 
(e.g. cost of supervisory personnel and site infrastructure required over 
extended duration) and loss of opportunity of taking on other profit-earning 
projects with the resources tied-down on the delayed project. A fundamental 
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element of the workforce performance is governed by its skills domain 
meaning that a workforce with lower skill levels represents a constraint for 
realising maximum performance potential (Abdel-Wahab et al, 2005:1). 
According to Luppino ([n.d.]: 4), the five most used productivity tools to 
measure construction productivity are: 
 Labour productivity based on gross output: this productivity measurement 
traces the labour requirement per unit output. Its main advantage as a 
productivity measure is its ease of measurement and readability; 
particularly, the gross output measure requires only the price indices on 
gross output. However, since labour productivity is a partial productivity 
measure, output typically reflects the joint influence of many different 
factors. 
 Labour productivity, based on value-added: value-added based on labour 
productivity is useful for the analysis of micro-macro links, such as an 
individual industry’s contribution to economy-wide labour productivity and 
economic growth. Its main advantage as productivity measure is its ease of 
measurement and readability, though it does not require price indices on 
intermediate inputs, as well as gross output data. In addition to its limitations 
as a partial productivity measure, value-added productivity has several 
theoretical and practical drawbacks including the potential of double 
counting production of benefits and double deflation. 
 Capital labour MFP (multi-factor productivity), based on value-added: This 
productivity measurement is useful for the analysis of micro-macro links, 
such as the industry contribution to economy-wide MFP growth and living 
standards, as well as, for analysis of structural change. Its main advantage 
as a productivity measure is the ease of aggregation across industries. The 
data for this measurement is also directly available from national accounts. 
The main drawback to the value-added based capital-labor MFP is that it is 
not a good measure of technology shifts at the industry or firm level. It also 
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suffers the disadvantage of other value-added measures that have been 
double deflated with a fixed weight Laspeyres quantity index. 
 Capital productivity, based on value-added: Changes in capital 
productivity denote the degree to which output growth can be achieved 
with lower welfare costs in the form of foregone consumption. Its main 
advantage as a productivity measure is its ease of readability but capital 
productivity suffers the same limitations as other partial productivity 
measurements. 
 KLEMS multi-factor productivity: KLEMS-MFP is used in the analysis of industry-
level and sectoral technical change. It is the most appropriate tool to 
measure technical change by industry because it fully acknowledges the 
role of intermediate inputs in production. Domar’s aggregation of KLEMS-
MFP across industries renders an accurate assessment of the contributions 
of industries to aggregate MFP change. The major drawback to KLEMS-MFP 
is its significant data requirements, in particular timely availability of input-
output tables that are consistent with national accounts. It is also more 
difficult to communicate inter-industry links and aggregation across 
industries using KLEMS-MFP than in the case of value-added based MFP 
measures 
Doloi (2007: 30) explains that modern construction projects, even moderate in 
size, are generally multidisciplinary in nature and involve various contractors 
and sub-contractors ranging from routine to much specialised jobs.  
Hanafi, Khalid, Razak and Abdular (2010: 146) list numerous factors which 
influence labour productivity and these factors have been categorised into 
several main themes, namely: 
 Workers idling due to the unavailability of production resources, accidents, 
delayed inspections and congestion at the work sites; 
 Ineffective work schedule as planned due to the problems of impractical 
planning, logistics and imperfect work flow in construction sites; 
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 Improper machinery as well as low levels of workforce motivation and 
moral values; 
 Ineffective work caused by work implementation that is often halted as 
well as the presence of obstructions on site; and 
 Repetitive construction work due to conservative and defective design, 
low quality of work as well as defects on the finished works. 
2.1.3. Performance management 
Performance Management is a strategic and integrated approach to 
delivering sustained success to organisations by improving the performance of 
people who work with them, and by developing the capabilities of teams and 
individual contributors (Werner, Bagraim, Cunningham, Potgieter & Vietge 
2007, p. 102). According to Bayat (2011:1630), the main elements of 
performance management are: 
 A common perspective of the organisation’s strategic goals; 
 Determine the strategic goals; 
 The formal process of review and evaluate the success rate in achieving 
the goals of groups and individuals; 
 Linked performance evaluation and employee development; reward and 
motivate and reinforce the desired behavior.   
Kim, Park & Lee (2007: 2) describe performance management as a systematic 
approach to improve an organisation’s goals through an on-going process of 
establishing strategic performance objectives; measuring performance; 
collecting; analysing; reviewing; reporting performance data and using the 
data. Dowling (2007:23) explains that performance management is the day-
to-day management of employees in terms of the goals of the organisation.  
Bayat (2011: 1630) purports that the main elements of performance 
management include: 
 A common perspective of the organisation’s strategic goals; 
 Determine performance goals; 
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 The formal process of review and evaluate the success rate in achieving 
the goals of groups and individuals; 
 Linked to performance evaluation and employee development, reward 
and motivate and reinforce the desired behavior. 
2.1.3.1. Balanced Score Card 
Kim et al, (2007: 1) cite a performance management strategy called the 
Balanced Score Card (BSC).According to Boari and Cantaluppi (2010:66), the 
Balanced Score Card represents a valuable instrument for measuring the 
performance of a business organisation, with the main objective of aligning 
business units to the leadership goals. The Balanced Score Card emphasises 
the comprehensive and holistic approach to performance evaluation. This 
strategy (BSC) consists of both financial and non-financial performance 
metrics, which are developed in financial, customer, internal business process 
and learning and growth perspectives (Lo, Wong and Cheung, 2006:46).  
The Balanced Score Card attempts to move businesses from monitoring to 
measuring; from measurement to management and from management to 
direction setting (Pooe, 2007:46). 
2.1.4. Barriers to productivity 
2.1.4.1. Rework 
Construction projects often experience cost and schedule overruns and 
rework is a significant factor that directly contributes to these overruns 
(Hwang, Thomas, Haas, Caldas & Carlos, 2009: 187). There are a number of 
reasons for rework in construction activities and a lack of skill or expertise is 
amongst the top reasons. Lombard (2006:21) concurs, stating that training and 
skill development through skill levels and motivation impacts on the number of 
construction errors, thereby affecting project and rework costs. Lombard 
(2006: 21) further explains that improved skill levels can also have a positive 
impact on project duration. 
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According to Oyewobi and Ogunsemi (2010: 6), lack of skill and usage of 
inexperienced personnel are some of the major contributors to construction 
rework and wastage. Rework in construction projects is attributable to lack of 
skills, quality management issues, lack of communication and coordination 
during design and construction, and emphasis is on time and cost. The 
findings of a study by Oyewobi and Ogunsemi (2010: 50) revealed that lack of 
skill, inexperience and lack of training are some of the leading causes of 
rework in construction projects as illustrated in Table 1 below: 
Table 1: Human resource factors leading to rework and their severity index (Oyewobi 
and Ogunsemi, 2010: 5) 
Rework Causes Severity Index % Rank 
Disturbance in planning of personnel 64 1 
Carelessness 60 2 
Inexperienced personnel 59 3 
Lack of skills development 59 4 
Inadequate funding 58 5 
Uncertainty (weather, soil, etc) 56 6 
Ignorance and lack of knowledge 55 7 
Defective workmanship 52 8 
Alteration 51 9 
Delays 51 10 
Lack of training 49 11 
Staff turnover 47 12 
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2.1.4.2. Aging workers 
The workforce is aging, with retirements, critical skills, expertise, and 
knowledge may dissipate (American Public Power Association, 2003: 1). As 
people age, cognitive processes such as attention, language and memory 
decline (Lesch, Horrey, Powell & Wogalter) 2012: 46). Perry (2010: 22) agrees, 
citing cultural, attitudinal, physical, physiological, medical and cognitive 
changes as a result of ageing. These age-related changes have a negative 
effect on a worker’s ability to carry out his or her duties productively. 
Perry (2010: 22) defines older workers as workers above the age of 58. Hursh, 
Lui and Pransky (2006: 46) explain that as consequence of several influences, it 
is projected that the number of active workers over the age of 55 will increase 
substantially, from 18.4 million workers in 2000 to 31.9 million by 2015. One of 
these influences is a lack of skilled and experiences younger workers to 
replace the older workers when they retire. Employers are left with no 
alternative but to ask these older workers to postpone their retirement. Hursh, 
et al, (2006: 46) further elaborate that the aging process is characterised by 
mean decreases in cognitive and perceptual abilities that affect memory, 
hearing, reaction time, attention, vision, coordination, and physical strength – 
all of which may result in reduced productivity.  
Aging may affect productivity in two ways. On the one hand, older workers 
are thought to be more reliable and to have better skills than average 
workers. On the other hand, older workers have higher healthcare costs, lower 
floxibility in accepting new assignments and then might be less suitable for 
training (Van Ours and Stoeldraijer, 2010:9). However Hursh et al, (2006: 46) 
explain that a decline in performance or in functional abilities is often 
mistakenly assumed to a normal consequence of aging. Hursh et al, (2006: 46) 
elaborate, stating that actual age-related changes in performance are highly 
variable and do not necessarily imply a significant change in productivity or 
risk of injury.  
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If utilised effectively, older workers can have a positive contribution in a 
project or the organisation as a whole due to their experience and skills. Hursh 
et al, (2006:47) agree arguing that older workers can provide a wealth of 
professional and life experience as well as institutional knowledge that 
contribute positively to a company’s productivity. 
2.1.4.3. Occupational burnout 
Due to the limited number of skilled workers in the construction industry 
managers and supervisors resort to overworking the few skilled workers they 
have in their teams. This practise often results in a condition referred to as 
occupational burnout in the workers. Occupational burnout is a condition 
where the employee’s coping resources have been consumed by work and 
life demands, to the point of poor job performance and exhaustion (Werner et 
al, 2007: 323). Burnout occurs when the organisational conditions are 
intolerable and unjust, to the extent that not even personal factors are 
sufficient to resist their effects (Bosman, Buitendach & Laba, 2005:33). Maslach 
and Leiter (2008:500) concur with the above proclamations by explaining that 
a commonly discussed source of burnout is overload (job demands 
exceeding human limits). Werner et al, (2007: 323) identified a set of warning 
signs for occupational burnout. Werner et al, (2007: 323) grouped the signs 
into early, intermediate and danger signs and they are illustrated in Figure 1 
below: 
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Early Signs 
 
Danger Signs(imminent 
exhaustion) 
 
 
   
        
 
• Too busy for holidays or 
time off work 
• Unable to prioritise, 
manage time, longer hours 
• Isolation from 
interpersonal situations 
 
• Complaining about 
quality of work of others 
• Lack of enjoyment or 
involvement in the job 
• Increased 
absenteeism 
 
• Regularly Taking work 
home 
• Disassociation from job 
and clients 
• Physical symptoms 
 
• Unable to set boundaries 
and refuse more work 
• Avoiding colleagues • Substance/alcohol 
abuse to cope 
       
Figure 1: Warning signs of burnout (Werner et al, 2007: 323) 
However, Maslach and Leiter (2008: 499) identify health symptoms or warning 
signs for occupational burnout such as headaches, gastrointestinal disorders, 
muscle tension, hypertension, cold/flu and sleep disturbances. 
2.1.4.4. Lack of motivation 
Motivation is key to the success of obtaining the benefit of skilled workers’ 
performance in a team-based environment (Doloi, 2007: 32). In the opinion of 
Doloi (2007:30), understanding motivational issues helps the construction 
industry create an efficient motivation environment to enhance worker 
performance and job satisfaction and to achieve high construction 
productivity. Financial incentive is one of the most effective incentives 
employers use to motivate their workers. Doloi (2007: 31) agrees explaining 
that incentive programs greatly increase performance through the use of 
tangible incentives (money, gifts and promotions). Figure 2 illustrates the link 
between seven wide spectrums of motivational drivers, motivation, and 
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outcomes influencing overall project success. The drivers (financial, political, 
technical, operational, legal, social, and environmental) are intrinsically 
interconnected with the motivation of workers in construction projects (Doloi, 
2007: 33). 
 
 
Figure 2: Links between drivers, motivation and outputs (Doloi, 2007: 33). 
 
2.1.5. Summary 
This section outlined the various contributors to delays in construction projects. 
The causes and consequences of rework were looked at with the literature 
identifying lack of skill as one of the major contributors to rework. The literature 
revealed that performance management plays a pivotal role in ensuring that 
construction projects meet the scheduled key dates including completion. The 
literature also outlined the impact of the various barriers to productivity in 
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construction projects and the effectiveness of incentives as means to improve 
performance. 
2.2. Quality in construction projects 
2.2.1. Introduction 
This section aims to find the relationship between quality and rework. Rework 
will be investigated extensively, carefully looking into its origins and ways in 
which it must be avoided. The quality management approaches of the two 
most widely used project management guidelines, the Project Management 
Body of Knowledge (PMBOK) (2004) and PRINCE 2 (2009) will be compared. The 
concepts of Lean Construction and the Six Sigma Approach to quality is 
investigated in order to ascertain their suitability for the construction industry. 
2.2.2. Quality defined 
Quality is generally defined as the totality of features and inherent or assigned 
characteristics a product, person, process, service and/or system has that bear 
on its ability to show that it meets expectations or satisfies stated needs, 
requirements or specification (PRINCE 2, 2009: 63). 
According to PMBOK (2004: 195) quality can be defined as the degree to 
which a set of inherent characteristics fulfil requirements. Quality in construction 
and civil engineering is typically measured by the adherence to guidelines or 
standards, such as recognised rules of technology, DIN/ISO standards, 
professional association guidelines and individual contract specification 
(Schweitzer and Schwieger, 2011: 13). 
Lack of quality in construction is manifested in poor or non-sustainable 
workmanship, unsafe structures, and in delays, cost overruns and disputes in 
construction contracts (International Federation of Consulting Engineers, 2004: 
1). According to the Construction Industry Development Board (2011: 4), clients 
are dissatisfied with the quality of construction on around 20% of all projects 
and around 12% of projects have defects which are regarded as inappropriate. 
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One of the biggest contributors to poor workmanship is the shortage or lack of 
skilled personnel in construction projects. Site managers and supervisors are 
increasingly finding themselves having to utilise unskilled and inexperienced 
workers for tasks that require high levels of skill and precision. Love, Irani and 
Edwards (2004: 43) cite studies in the United Kingdom, Norway, Finland, 
Sweden, Hong Kong and Singapore that call for radical improvement of quality 
in the construction industries of these countries. One of the biggest hindrances 
to the improvement of quality standards in most countries around the world is 
the shortage of skilled personnel.  South Africa is not any different; the South 
African government has committed substantial funding (R850 billion over the 
next few years) to public infrastructure to address backlogs (Ballim, 2012). The 
state will face similar challenges with poor workmanship if the skills problem is 
not addressed. Lombard (2006: 1) attributes the reduced focus on workmanship 
to the fragmented nature of project supply chains, a lack of holistic 
understanding of quality management principles, the difficulty in applying a 
consistent approach to quality across multiple unique projects environments 
and the perceived lack of clear financial benefits from implementing quality 
systems.  
2.2.3. Causes and cost of rework 
According to Love and Edwards (2004: 207), rework is the unnecesary effort of 
re-doing a process or activity that was incorrectly implemented in the first 
place. Rework is one factor that often contributes significantly to cost and 
schedule overruns (Fayek, Dissanayake and Campero 2004: 1077). Hwang et 
al, (2009: 187) concur, stating that the direct costs alone often tally to 5% of 
the total construction costs. In order for rework to be mitigated, it must first be 
quantified and its causes identified. According to Fayek et al, (2004: 1077), 
there are few industry standards available for defining, quantifying and 
classifying construction rework. In a pilot study conducted by Fayek et al, 
(2004: 1079) the following definition of construction rework is proposed: 
“activities in the field that have to be done more than once, or activities that 
remove work previously installed as part of the project regardless of source, 
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where no change order has been issued and no change of scope has been 
identified by the owner”. According to Love and Edwards (2005: 12), 
construction rework has the following attributes:  
 
 
 
 
Figure 3: Defining attributes of rework (Love and Edwards, 2005: 12). 
 
Conversely Fayek et al, (2004: 1079) state that rework is not: 
 Project scope changes; 
 Design changes or errors that do not affect construction activities; 
 Additional or missing scope due to designer or constructor errors (but 
rework does include the costs associated with redoing portions of work 
that incorporate or interface with additional or missing scope) ; 
 Off-site fabrication errors that are corrected off-site; or 
 On-site fabrication errors that do not affect direct field activities (i.e., that 
are corrected without disrupting the flow of construction activities) 
 
 
Deviation 
 
 
 
      
Change        
Error        
Omissions       
Defect   
Task and/or 
process 
 
 
 
 Rework 
Failure   having to be rectified  
Damage        
Repair        
Non-conformance      
        
THE REVIEW OF THE RELATED LITERATURE 
 
 
 
 
 
 
  Page23 
A study conducted by Palaneeswaran (2006: 3) had the following findings: 
 A number of potential rework items (such as those due to quality 
deviations) are mainly dependent on the knowledge /awareness levels of 
the stakeholders (e.g. clients). 
 To some extent, the level of rework in construction projects would be 
depending on the external factors such as excessive workload and market 
conditions (e.g. increased defects and poor workmanship may arise from 
limitations on the availability of good subcontractors/workers and 
additional/unwarranted pressures for early completion). 
 Compared to civil works, more rework occurrences can occur in building 
works due to reasons such as different interface related management 
issues (e.g. lack of coordination between building contractors and building 
services contractors, poor communication between design team and 
construction team). 
 Timely identification and rectification of rework (e.g. due to construction 
defects, design errors and other non-conformances) are crucial for 
controlling the adverse impacts of rework (e.g. cost and time). Systematic 
documentation is necessary for any related recovery measures (e.g. from 
subcontractors). Above all, some portion of the rework costs (e.g. part of 
indirect cost) may be deemed as unrecoverable/loss. 
2.2.4. Quality control 
Quality control (QC) is the process projects and companies go through to 
confirm the product has reached the required condition as determined by 
the specifications and the contract (Burke, 2011b: 260). According to Levy 
(2007: 211) Quality Control can be defined as the standard(s) to which the 
construction and assembly of a building component has been incorporated 
into the project’s design. The most descriptive and succinct definition is that of  
the PMBOK (2004:1 90)  which defines quality control as monitoring specific 
project results to determine if they comply with the relevant quality standards 
and identify ways to eliminate causes of unsatisfactory performance.  
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PRINCE 2 (2009: 48) states that quality control focuses on the operational 
techniques and activities used by those involved in the project to: 
 Fulfill the requirements for quality (for example, by quality inspections or 
testing); 
 Identify ways of eliminating causes of unsatisfactory performance (for 
example, by introducing process improvements as a result of lessons learnt).  
As part of quality control, the PMBOK (2004: 191) suggest that the project 
team must know the difference between the following pairs of terms: 
 Prevention (keeping errors out of the process) and inspection (keeping 
errors out of the hands of customers). 
 Attribute sampling (the result conforms, or it does not) and variables 
sampling (the result is rated on a continuous scale that measures the 
degree of conformity). 
 Special causes (unusual events) and common causes (normal process 
variation). Common causes are also called random causes. 
 Tolerances (the result is acceptable if it falls within the range specified by 
the tolerance) and control limits (the process is in control if the result falls 
within the control limits). 
In order to perform quality control the PMBOK (2004: 191) proposes the 
following inputs, tools and techniques and outputs: 
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Table 2: Quality control (PMBOK, 2004: 191) 
 INPUTS   TOOLS AND TECHNIQUES   OUTPUTS 
  
1. Quality 
management plan   
1. Cause and effect 
diagram   
1. Quality  control 
measurements 
  2. Quality metrics   2. Control charts   
2. Validated defect 
repair 
  3. Quality checklists   3. Flowcharting   3. Quality baseline 
  
4. Organisational 
process assets   4. Histogram   
4. Recommended 
corrective actions 
  
5. Work performance 
information   5. Pareto chart   
5. Recommended 
preventive actions 
  
6. Approved change 
requests   6. Run chart   6. Requested changes 
  5. Deliverables   7. Scatter diagram   
7. Recommended defect 
repair 
      8. Statistical sampling   
8. Organisation process 
assets 
      9. Inspection   9. Validated deliverables  
      10. Defect repair review    
10. Project Management 
Plan 
 
2.2.5. Quality planning 
Quality Planning involves identifying the quality standards relevant to the 
project and determining how to satisfy them (PMBOK, 2004: 338). The planning 
process is the most important aspect in the quality management process as it 
sets the quality target and describes how the target will be achieved. Burke 
(2011a: 260) emphasises the importance of distinguishing between a 
company’s quality policy and the project quality plan. Burke (2011a: 260) 
further explains that the company’s policy applies to the whole company and 
may be formalised through accreditation to ISO 900 quality management 
standard, or national equivalent. For a project it may be to tailor the 
company’s quality management system to meet the needs of the client and 
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meet the needs of the product – this is achieved through the project quality 
plan. According to PRINCE 2, (2009: 50) quality planning comprises: 
 Understanding the customer’s quality expectations; 
 Defining the project’s acceptance criteria; 
 Documenting the customer’s quality expectations and the project’s 
acceptance criteria; 
 Formulating a Quality Management  Strategy; 
 Writing clear Product  Descriptions containing quality criteria, quality 
tolerances, quality method and quality responsibilities; and 
 Setting up a quality register. 
The PMBOK (2004, p. 184) proposes the following quality planning inputs: 
Table 3: Quality planning (PMBOK, 2004: 184). 
  INPUTS   TOOLS AND TECHNIQUES   OUTPUTS 
  
1. Enterprise 
Environmental Factors   1. Cost-benefit analysis   
1. Quality  management 
plan 
  
2. Organisational 
Process Assets   2. Benchmarking   2. Quality metrics 
  
3. Project scope 
statement   3. Design of Experiments   3. Quality checklists 
  
4. Project Management 
Plan   4. Cost of quality (COQ)   
4. Process improvement 
plan 
      
4. Additional quality 
planning tools   5. Quality baseline 
          
6. Project management 
plan  
 
2.2.6. Quality assurance 
Quality assurance is a systematic process of defining, planning, implementing 
and reviewing the management processes within a company, in order to 
provide adequate confidence that the product will be consistently 
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manufactured to the required condition (Burke, 2011a: 255).  According to 
PRINCE 2 ( 2009: 48), quality assurance is in two senses: 
 As the function within an organisation (or site or programme) that 
establishes and maintains the quality management system; 
 As the activity of reviewing a project’s organisation, processes and/or 
products to assess independently whether quality requirements will be met. 
2.2.7. Quality management 
Quality management is defined as the coordinated activities to direct and 
control an organisation with regard to quality (PRINCE 2, 2009: 310). The 
PMBOK (2004: 339) defines quality management as the processes required to 
ensure that the project will satisfy the needs for which it was undertaken by 
addressing both the management of the project and the product. With 
projects getting larger, more complex and more technically advanced, the 
need to assure the product will meet stringent requirements is the focus of 
quality management. Burke (2011a: 266)cites a quality management system 
referrd to as Total Quality Management (TQM). Burke (2011a: 265) explains 
that TQM is a systems approach to quality management that focuses on the 
system to produce a quality product, and not any particular components of a 
system. The synthesis of the philophises, principles and TQM proponents in both 
construction and non-construction related studies has yielded eight possible 
elements for the TQM implementation (Koh and Low, 2010: 133). The eight 
elements are: 
 Top Management Leadership; 
 Customer Management; 
 People Management; 
 Supplier Management; 
 Quality Information Management; 
 Process Management; 
 Learning; and 
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 Continual Improvement (Koh and Low, 2010: 133) 
According to Burke (2011a: 266), the following concepts underpin TQM and 
must be considered in its application: 
 Quality is defined by customers; 
 There must be a respect for people (the system achieves  products through 
their efforts, therefore the system must be structured so that the people can 
make a contribution); 
 All levels of the project and the organization must want to participate; 
 There must be an emphasis on continuous  improvement; 
 All those involved must work within the system, therefore, there must be a 
general understanding of systems thinking; 
 Management must work on the system, especially to achieve process 
improvement; 
 Customers, suppliers and contractors are part of the system, hence there 
must be a partnership with customers and suppliers in order to achieve a 
quality outcome; and 
 Prevention is better than detection. 
 
 According to Nonxuba (2010: 36) successful implementation of TQM will result 
in: 
 Improved employee involvement; 
 Improved communication; 
 Increased productivity; 
 Improved quality and less rework; 
 Improved customer satisfaction; 
 Reduced costs of poor quality; and 
 Improved competitive advantage;  
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Nonxuba (2010: 20) further lists the following to emphasize TQM’s openness to 
employee participation and understanding at all levels: 
 There is an increased focus on training and development; 
 There is an increased emphasis on helping employees learn, innovate and 
improve; 
 Employees are recognised as a source of innovation; 
 Appropriate measures are deployed for learning and growth; 
 Reward and recognition for employee’s efforts; 
 The danger of unhealthy focus on employee akin to taylorism; 
 The need for careful communication to employees; and 
 Balancing the flexible demands of the job with the relatively inflexible 
demands. 
2.2.8. The Six Sigma approach to quality 
Six Sigma is a concept, a process, a measurement, a tool, a quality 
philosophy, a culture and a management strategy for the improvement in the 
system of an organisation , which when applied reduces the number of 
defects to 3.4 or below per million opportunities (Radhakrishnan and 
Sivakumaran, 2008: 153). The Six Sigma principle is an effective statistical-
based methodology in measuring the defect rate in an attempt to maintain a 
high-standard quality level, particularly in construction (Han, Chae & Ryu, 
2008: 21). Banuelas, Jiju and Martin, (2005: 553) state that Six Sigma has been 
considered the most powerful business strategy that employs a well-structured 
continuous improvement methodology to reduce process variability and drive 
out waste within the business process using effective application of statistical 
tools and techniques. 
Tchidi, Li and Bo (2012: 159) explain the five steps involved in Six Sigma as 
follows: define, measure, analyse, improve and control (commonly known as 
DMAIC). Various authors on Six Sigma have commented on the difficulty in the 
application of the Six Sigma approach in the construction industry. Tchidi et al, 
(2012: 159) concur, stating that the construction process is an outdoor activity 
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that is affected by external conditions and is less repetitive that the 
manufacturing process. In the view of Cha and O'Connor (2005: 240) the Six 
Sigma principle is one of 44 state-of-the practise tools for value management 
applicable to construction. Tchidi et al, (2012: 159) add that the members of 
the construction team (architect, engineer and contractor) usually change 
with each project. In contrast to manufacturing, the product of construction 
(i.e. the building facility) is stationary, while the production facilities are mobile.  
Pheng and Hui (2004: 484) explain the steps to an ideal roadmap for 
establishing the Six Sigma system and launching improvements as to: 
 Create and agree on strategic business objectives; 
 Identify key customers, core, key sub and enabling processes and owners 
of these processes; 
 Define customer requirements; 
 Measure current performance; 
 Prioritize, analyse and implement improvements; and 
 Expand and integrate the Six Sigma system. 
Tchidi et al, (2012: 161) propose the Construction Industry Process 
Management Model (Figure 4). The model is divided into two main parts: the 
DMAIC to improve the problem identification and analysis performance, the 
prefabricated composite components construction based on DFSS which has 
used DCOV (Define, Characterise, Optimise and Validate) for design 
optimisation and prevention of errors. 
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Figure 4: Construction industry process management model (Tchidi et al, 2012: 161) 
 
Han et al, (2008: 23) developed a combination of the Six Sigma and the Lean 
Construction Technique for both productivity and quality improvement at the 
same time. Table 4 presents the approach for combining the Lean 
Construction Technique and the Six-Sigma principle.  
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Identify problem-solving and process 
improvement programs, define new 
standards and assessment  process.
Control
Contol method, performance review 
on a regular basis, expand the 
quality of follow-up, improve process 
standardization and documentation.
DESIGN FOR 
SIX SIGMA
PROCESS
DFSS
DCOV
D Describe project 
objectives, 
compose multi-
functional design 
project team, 
collect customer 
requirements and 
define project 
objectives and 
processes
C Propose and screen 
concept for the 
technical 
requirements in 
accordance with 
the concept steel-
concrete beams 
and then establish 
preliminary design
V Verify process and
product quality, 
finish requirement 
document
O Conduct optimal
design and 
implement process 
documents and 
product life-cycle 
cost- optimisation
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Table 4: Lean Construction Technique and Six Sigma (Han et al, 2008: 23). 
ITEMS LEAN SIX SIGMA 
Resource 
Management 
Objectives 
Near zero resource buffer Optimum resource buffer for 
maximum productivity 
Methods Minimisation of the cost of 
redundant resources and 
increasing  the reliability of 
the process through JIT 
technique 
Reduction of the total project 
cost by maintaining the 
optimum resource buffer  
and eliminating the loss of 
productivity caused by the 
resource shortage 
Usefulness Inadequate for the 
construction process which 
has many uncertainties 
and discontinuous 
activities 
Adequate for the 
construction process and 
useful for a resource 
management plan 
 
Table 5: Basic framework for Six Sigma application to construction projects (Han et al, 
2008: 24). 
 
 
Based on existing techniques in manufacturing process improvement, the six 
sigma principle is used in construction operations according to the strategies 
Performace Indicators (input, 
CTO)
Six sigma application procedure 
(DMAIC)
Indices of performance 
improvement (output)
Sigma Level
Idle/wait ing t ime of labour Efficiency improvement
Idle/wait ing t ime equipment Productivity improvement
Excess or shortage of invetry Incrased throughput yield
Process Buffer size optimisat iob
Material quality
Safety measures
Percent of earned value 
achieved
Variat ions in cycle t ime Cycle t ime reductiom
(Buffer)
Improvement achieved through minimising waste 
and variability and establishing quantitat ive targets 
based on the six sigma application strategy
Define
Measure
Analyse
Improve
Control
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described in the previous sections. As shown in Table 5, the six sigma principle 
concept can be applied to the construction process control within the basic 
framework of CTQ (Critical Total Quality) inputs, DMAIC procedures, and 
output measures. 
 
The process activities that cause production drops or defect increases are 
identified by continuously monitoring the outputs of the DMAIC steps while the 
input values change. Since construction projects have more uncertainties 
than manufacturing processes, a strict six sigma principle level for factor 
variability control should be appropriately modified. Instead, it is more 
importantly considered an application of new management thinking that 
takes the six sigma principle’s statistical definition associated with minimizing 
the defect rates through a control of CTQ. Table 5 shows the modified DMAIC 
in a six sigma principle process to fit in the construction operations. As stated 
earlier, this research integrates the advantages of lean and six sigma 
principles thinking in an attempt to improve the performance output. Han et 
al, (2008: 24) also defines the input indices and subsequently measures the 
sigma level of CTQ. Then, appropriate means for the improving the quality 
level of CTQ through minimising waste and reducing variability are provided. 
Finally, the framework presents the quantitative improvement targets based 
on the six sigma principle metrics by controlling CTQ as the sigma level rises. 
 
2.2.9. Summary 
This section documented literature relating to quality in the construction 
industry. Rework was extensively examined in particular it’s causes and 
solutions. Approaches to quality by the PMBOK and PRINCE2 were outlined 
and compared with each other in order to find out which guideline addresses 
quality more extensively. The scientific study on this sub-problem will seek to 
find the link between poor workmanship and lack of skill and the extent in 
which rework is caused by lack of skill. 
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2.3. Labour turnover 
2.3.1. Introduction 
This section will analyse at the phenomenon called labour turnover, its causes, 
consequences and costs. The demand of skilled labour will be looked at in 
particular its impact on the high labour turnover in construction companies. 
The section will look more extensively into the various consequences of a high 
labour turnover in an organisation and what solutions can used to mitigate the 
effects of a high labour turnover. 
2.3.2. Causes of labour turnover 
The construction industry is a very labour intensive sector of the South African 
economy. The industry provides employment to a substantial number of 
people in South Africa and its neighbouring countries. With South Africa 
currently facing a serious shortage of artisans, construction companies find it 
difficult to keep their already depleted number of artisans in their workforce. 
Poaching is rife and employers are willing to offer exorbitant wages for the 
right skills. Kim (2007: 2) defines employee poaching as a situation in which a 
firm targets and hires the key employee(s) of a close competitor. As a result of 
this practise a number of construction firms struggle to hold on to skilled and 
experienced labourers. 
A high employee turnover in an organisation is primarily caused by unhappy 
employees who feel that the conditions of employment at the current place 
of employment are far inferior to those being offered by other employers. Due 
to this high demand for skilled labourers, they (artisans) use the situation to 
their advantage and constantly take up employment with the employer that 
is willing to pay more than the current employer. 
According to Hendrie (2004: 435) reasons for turnover are due to intrinsic and 
extrinsic factors and will vary between different groups of employees and 
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individual employees themselves.  External factors such as skills shortages, 
increasing demand and better reward packages are difficult for the employer 
to control. Internal factors are within the locus of control of managers but first 
require acknowledgement of the problem by managers and thereafter it can 
be constructively addressed (Hendrie, 2004: 435). 
2.3.3. Definition 
Grobler, Warnick and Carrel (2006: 123) define staff turnover as the total 
movement of employees in and out of an organisation. Nel, Werner and 
Haasbroek, (2008: 583) have a similar definition to the definition by Grobler et 
al, (2006: 123), defining staff turnover as the movement of employees in and 
out of the boundaries of the organisation.  
 
Figure 5: Definition and classification of staff turnover (Mdindela, 2009: 16). 
 
Grobler et al, (2006: 123) and Nel et al, (2008: 583) both make a distinction 
between avoidable and unavoidable turnover and fail to clearly indicate the 
difference between the two types of turnover. Mdindela (2009: 16) makes a 
clear distinction in the Figure 5, referring to the two types of turnover as 
“controllable “and “uncontrollable” staff turnover. None of the authors 
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mention poaching by other employers as a cause of turnover but it can be 
argued that poaching is a form of voluntary resignation.    
Grobler et al, (2006: 125) go on to explain that staff turnover can be as a result 
of resignations, transfers out of organisational units, discharges, retirement and 
death.  
2.3.4. Consequences 
Studies on staff turnover show that excessive turnover creates an unstable 
workforce and increases the human resources costs and organisational 
effectiveness (Grobler et al, 2006: 16). According to Mdindela (2009: 17), high 
staff turnover can impact negatively or positively on an organisation’s 
capacity to meet its organisational objectives and needs. 
2.3.5. Cost associated with turnover 
According to SIGMA (2012) employee turnover can have the following 
consequences on an organisation: 
 Recruitment of replacement; 
 Administrative hiring costs; 
 Lost productivity before replacement can be placed in the job; 
 Lost productivity due to the time required for a new worker to get up to 
speed on the job; 
 Cost of training; 
 Cost associated with the period prior to voluntary termination when 
workers tend to be less productive; 
 Costs associated with communication of propriety secrets; 
 Public relations costs; and 
 Increased unemployment insurance costs. 
The above costs are classified as direct costs which an organisation incurs as a 
result of a high staff turnover. Overtime costs can also be added to these 
direct costs and in a construction environment the remaining workers normally 
have to work extra hours to make up for the production while the position of 
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employee who has resigned has not been filled. According to Ton and 
Huckman (2008: 57) direct costs are those costs incurred during the hiring 
process and include costs such as advertising and hiring temporary staff. 
Indirect costs include profitability, productivity, service costs and customer 
satisfaction (Ashworth, 2006: 1674). 
2.3.6. Decline in morale 
Employee morale is positive and negative emotions which affect one’s 
activities especially job performance (Fard, Ghatari and Hasiri 2010: 379). 
(Peterson, Park and Sweeney, 2008: 21) explain that the word morale is a 
cognitive, emotional and motivational stance towards the goals and tasks of 
a group.  Employee morale can be classified into two groupings namely high 
and low morale. High morale is associated with job satisfaction, creativeness 
and innovation, job honourability, commitment to organisation, eagerness to 
satisfy group objectives instead of individual objectives and finally improving 
the organisational performance (Fard et al, 2010: 379). Given the above 
explanation of high morale it is evident that a high staff turnover has a 
negative effect on morale in an organisation and thus leads to low staff 
morale.  
Figure 6 illustrates the various factors contributing to both a high and low 
morale in an organisation.    
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 Figure 6: Morale map (Fard et al, 2010: 380) 
 
Whether high or negative, morale will always be an integral part of any 
organisation and it is essential for supervisors and managers to make sure that 
morale is always high and that will lead to a high performance organisation.  
Making sure that employees are happy and their needs are taken care of is 
important in making sure that staff morale is high and labour turnover is kept 
to a minimum. 
2.3.7. Solutions 
According to Proudfoot Consulting (2008: 56) to prevent a high turnover of 
staff, the staff need to buy-in to where the company is going and what is the 
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strategic direction – doing that in a fair fashion so that employees stay 
motivated with targets that they believe they can achieve. Ton and Huckman 
(2008:56) suggest that in settings where performance depends on the 
repetition of known tasks, managers can reduce turnover’s effects by 
imposing process discipline through standard operating procedures. Ton and 
Huckman (2008:56) further explain that turnover is driven by certain 
identifiable characteristics of workers, tasks, firms, and markets.  By developing 
policies to address these characteristics managers might reduce the 
occurrence of turnover in their respective organisations. 
2.3.8. Summary 
This section discussed the labour turnover, extensively looking into its various 
causes. Demand for skilled resources was identified to be one of the many 
causes for labour turnover. Avoidable and unavoidable turnover were 
discussed and compared and their respective impact on an organisation. 
Costs associated with turnover and a decline in morale were identified as the 
consequences of a high labour turnover in an organisation.  
2.4. Xenophobic conflict between local and imported skilled workers 
2.4.1. Introduction 
This section will deal firstly with the background of the importation of labour in 
South Africa. The section will also briefly look at skills shortage as that is one of 
the major causes of labour importation in South Africa. Methods of dealing 
with conflict (especially xenophobic conflict) will also be dealt with. 
2.4.2. Background of importation of labour 
The government’s Accelerated and Shared Growth Initiative for South Africa 
(Asgisa) has identified skilled artisans and vocational skills as critical for 
sustained growth. In a period of growth it is evident that the South African 
labour market lacks sufficient skilled professionals, managers and artisans.  
These are parts of the legacy of apartheid remains a contributory factor 
(Mukora, 2008: 7). 
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Due to the unavailability of some critical skills in South Africa a number of 
construction companies’ currently undertaking big projects have been left 
with no other alternative but to import skills abroad. An example is the 
Bombela Concession Company which appointed about 100 artisans from 
Philippines, India and the Southern African Development Community for the 
Gautrain project.Sibanda (2008: 2) purports that labour migration has an 
impact on social, economic, political and environmental aspects of the host 
country and centrally to the public discourse is the impact on the labour 
market. Local workers tend to view immigrants as robbing them of their jobs 
and displacing them in the labour market.   
2.4.3. Scarce and critical skills shortages in South Africa 
South Africa’s skills shortage has many faces; the anger of a township resident 
who lives in unsanitary conditions because the engineer has no engineers; the 
frustration of an employer trying to navigate a skilled recruit through the 
immigration bureaucracy; the exodus of young South Africans who have 
discovered the global market in skills; and the disappointment of others at 
home who believe themselves to be qualified but can’t find a job (Johnston 
and Bernstein, 2007: 11). A number of government initiatives are in place to 
help address education and skills challenges, but corporations are necessarily 
focusing on developing their people in order to build the talented, high skill 
workforce required to capitalize on the opportunities for growth that are 
available.  
Rasool and Botha (2011: 2) note the government’s commitment to halve 
unemployment and poverty by 2014 led to the establishment of the 
Accelerated and Shared Growth Initiative for South Africa (AsgiSA). Former 
deputy president, Ms Phumzile Mlambo-Ngcuka, formally launched AsgiSA in 
February 2006. The Joint Initiative on Priority Skills Acquisition (Jipsa) was 
established a month later to address the scarce and critical skills South Africa 
needed to meet AsgiSA’s objectives. 
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According to the Construction Industry Development Board (CIDB, 2007:50) 
the term “scarce skill” refers to those skills which are in short supply but which 
can be obtained through short-term targeted training (such as many artisan 
skills). 
The term ‘critical skill’ refers to a particular skill within an occupation. The 
concept critical skills, can refer to: 
 Key, generic or fundamental skills such as cognitive skills (problem solving 
and learning to learn), language and literacy skills, mathematical skills, ICT 
skills and working in teams, as well as; 
 The occupationally specific ‘top-up’ skills required for performance within 
that occupation to fill a ‘skills gap’ that might have arisen as a result of 
changing technology, new forms of work organisation or insufficient training 
before entering the job market (Mukora, 2008:9).  
In the context of the above definitions of the terms ‘critical skills’ and “scarce 
skills” and the importance of having a healthy supply of both these traits in the 
South African labour market in order to meet global economic demands, 
desperate interventions are required both from government and the private 
sector. Rasool and Botha (2011: 6) list the following as major factors 
contributing  to an extensive shortage of skills in South Africa: 
 Globalization; 
 A dysfunctional education system; 
 Structural changes in the labour market system; 
 A general under-investment in skills development; and 
 Emigration 
Daniels (2007: 20) noted that while the principal (sic) of importing skills is a 
sound one, the precise occupations identified by the DHA is perhaps more 
debatable, even more so when one questions how they arrived at the 
specific numbers. When compared with the Department of Labour’s list of 
scarce skills, the two documents diverge. The DOL’s list contains occupations 
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that include machine operators and managers, whereas the DHA’s list does 
not.  
Daniels (2007: 20) further argues the point by stating that the effect of the 
DHA’s list on reducing skills shortages is actually more problematic than the 
above suggests. This is because in the past (between 2002-2005), all that was 
needed by the Department of Home Affairs for a skilled person to enter SA 
under the old quota system of the Immigration Act (2002) was evidence that 
the individual possessed a set of skills. 
2.4.4. Xenophobic behavior in South Africa 
Since the promulgation of the Immigration Act (Act 13) of 2002, and its 
subsequent amendment in 2004, South Africa’s policy stance changed 
substantially. This act is widely seen as a significant shift from its predecessor 
the ‘Alien’s Control Act’ of 1991, a piece of legislation which was inspired by a 
deeply racist and anti-democratic perspective of the Apartheid era. South 
Africa sees the inflow of foreign workers (mostly skilled) as a tool to meet the 
global economic demands, and this is a significant change from the control-
orientated framework of the past. 
Onah (2011: 267) defines xenophobia as the strong feeling of dislike or fear of 
people from other countries. Everatt (2011: 8) further explains possible 
contributing factors to xenophobic outbreaks in South Africa to be deep 
structural social, economic and spatial inequalities; an on-going reliance on 
cheap labour; housing shortages; township retail competition; racism; a history 
of the use of violence to advance sectional interests; and a scarred national 
psyche. According to Steenkamp (2009: 439) xenophobia refers to the 
irrational fear of the unknown, or specifically, as the fear or hatred of those 
with a different nationality. Xenophobia can take a variety of forms ranging 
from derogatory language to violence. Steenkamp (2009: 443) notes that 
more subtle forms of xenophobia also permeate South African society; 
whether in the townships, or in the ethos of and operations of powerful state 
institutions.  
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Xenophobia is rife in South Africa, where migrants are called disparaging 
words by local people (Muanamoha, Maharaj and Preston-White (2010: 885). 
There is little acknowledgement that xenophobia has a longer history in post-
apartheid South Africa. From the birth of the new democracy, the danger 
signals were there. As early as December 1994 and going into January 1995, 
African foreigners were attacked in Alexandra township Johannesburg with 
many having their accommodation destroyed and others marched to the 
police station (Desai, 2008: 50). Muanamoha et al, (2010: 885) state that at a 
policy level there has been considerable debate about the need for 
progressive migration policy with a human rights orientation. 
Muanamoha et al, (2010: 890) found that the majority of South Africans were 
opposed to any immigration policy that might welcome newcomers, and that 
all South Africans appeared to have the same stereotypical image of African 
foreigners, citing job loss, crime and disease as negative consequences 
associated with immigrants. This sentiment is shared by Steenkamp (2009: 439) 
who states that foreigners in South Africa are typically accused of committing 
crimes, bringing disease (particularly HIV/Aids), ‘stealing’ employment and 
swamping social services. Foreigners have quickly become the scapegoats 
for the continuing social and economic ills facing many South Africans. 
A survey conducted by Polzer and Takabvirwa (2010: 4) revealed that 69% of 
respondents agreed with the statement that “foreign nationals are taking 
benefits meant for South Africans”. The results of this survey clearly show the 
negative attitude South Africans have towards foreign nationals. 
A survey conducted by the Centre for Development and Enterprise (CDE, 
2008: 5) titled “Immigrants in Johannesburg – estimating numbers and 
assessing impacts” found a broad consensus about the need for skilled 
immigrants in fields such as engineering, the professions, entrepreneurship, the 
construction industry, artisan and technical trades, manufacturing and IT. The 
survey further found that negative perceptions about foreigners outweigh 
THE REVIEW OF THE RELATED LITERATURE 
 
 
 
 
 
 
  Page44 
positive ones among black South Africans, less so among minorities although 
levels of intolerance appear to be no less than in other countries. 
The perceived preference of foreign workers by employers is seen as one of 
the major contributors to Xenophobia in South Africa. The (CDE, 2008: 5) found 
that most South Africans perceive foreigners to be favoured by employers 
because of the following reasons: 
 The labour is cheap and exploitable and some work mainly to get 
accommodation. 
 Labour laws and union protection are circumvented. 
 People pity them. 
 People realise that the foreigners are undocumented. 
 The foreigners have low aspirations and will do work that South Africans 
shun. 
 The foreigners are compromised by their situation hence are very 
cooperative or passive. 
In the opinion of Dodson (2010: 6) there is some validity on the idea of 
immigrants stealing jobs – not because employment is a zero-sum game, but 
because immigrants, especially those not legally permitted to work in South 
Africa, can be employed at lower wages and without the statutory benefits 
and protections attached to the employment of citizens, and thus compete 
unfairly with South Africans in certain low-wage sectors of the economy. 
Though the importation of skilled labour to satisfy the demand for skills that 
South Africa is not able to satisfy is good, construction and manufacturing 
companies in South Africa have been accused of preferring to import workers 
due to the fact that they are willing to work for much lower wages than South 
Africans. Athukorala (2006: 16) supports this by stating that employers prefer 
foreign workers because they are often willing to do the dirty, dangerous and 
demanding jobs that are shunned by local workers. 
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A study by the Human Sciences Research Council (HSRC, 2008: 7) notes that 
the local practice of preferring non-South Africans employees is further 
exacerbating xenophobic conflicts in the workplace.  
There is a tendency in South Africa of viewing expansive skilled labour 
importation as a contributor to domestic unemployment. However, evidence 
suggests that skilled immigrants not only contribute to economic growth, but 
also create jobs and reduce the costs of worker training (Rasool, Botha and 
Bisschoff, 2012: 402). According to McKnight ( 2008: 22) many locals believe 
that immigrants come to South Africa to take advantage of the country’s new 
democracy and relative economic and relative stability compared to other 
African countries. It is seen as purely an opportunistic move on the part of 
foreigners to “steal” the scarce resources only recently made available to 
black South Africans since the introduction of equality. 
2.4.5. Conflict and it’s management 
There are various definitions of the term conflict from various authors. 
Langton, Robbins and Judge (2012: 59) define conflict as something which 
occurs when one party perceives that another party’s actions will have a 
negative effect on something the first party cares about.  A more 
comprehensive and descriptive definition comes from Werner et al, (2007: 230) 
who define conflict as a situation where differences in power, values and 
attitudes give rise to disagreements, opposition or animosity between two or 
more parties.  
Employers and managers find themselves having to employ workers from 
different walks of life, either racially, ethnically or culturally and in doing so 
create a favourable environment for conflict to occur. This conflict can be 
caused by a number of factors, i.e. race, gender, ethnicity, class, etc. 
According to Werner et al, (2007: 230), the increased emphasis on 
collaboration, teamwork, innovation, creativity and diversity within an 
environment that is highly competitive increases potential for conflict in the 
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workplace more than ever. In a country with a diverse workforce like South 
Africa, managers are increasingly required to be effective in their management 
of conflict.  
The table below (Table 6) outlines the different strategies of dealing with 
intercultural conflict and they are ranked according to effectiveness. 
Table 6: Strategies for dealing with intercultural conflict (Langton, Robbins and Judge, 
2012: 59) 
          
   STRATEGIES FOR DEALING WITH INTERCULTURAL CONFLICT    
        
   Behaviour Rank    
   Listening rather than talking 1    
   Being insensitive to others' needs 2 (tie)    
   Being cooperative rather than competitive 2 (tie)    
   Being an inclusive leader 4    
   Compromising rather than domineering 5    
   Trying to engage in rapport 6    
   Being compassionate and understanding 7    
   Emphasizing harmony by avoiding conflict 8    
   Nurturing people 9    
          
 
Werner et al, (2007: 233) group conflict into two categories; intrapersonal and 
inter personal. Ethnic conflict amongst workers belongs in the interpersonal 
conflict category as it occurs between two individuals or two groups or teams 
who are in conflict with each other. As a means to resolve conflict within a 
team or group, a number of authors have devised various methods which 
they deem as effective.  
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Langton et al, (2012: 63) identified five conflict resolution methods namely: 
 Forcing, 
 Problem-solving, 
 Compromising, 
 Avoiding; and 
 Yielding 
Both Langton et al, (2012: 64) and Werner et al, (2007: 237) suggest the matrix 
in     
 Figure 7 below in which they rank the effectiveness of the five conflict 
resolution methods they identified. According to their matrix, problem-solving 
is the most effective method as it ranks high on both the assertiveness axis and 
the cooperativeness matrix.  
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 Figure 7: Conflict resolution methods matrix (Langton, et al., 201:64) and (Werner et  
al, 2007: 237) 
 
Werner et al, (2007: 241) further suggest five steps for resolving destructive 
conflict in teams: 
 Recognise that conflict exists; 
 Find common ground by re-emphasizing the goal of the team and the 
organisation; 
 Explore all the perspectives related to the issue, which implies that 
members are entitled to their own perspective and are not required to 
agree with those of opposing members; 
 Attack the issue and not the members of the team; and 
 Develop an action plan that describes how each member of the team will 
solve the problem. 
                  
 
  
  
  
  
  
  
  
  
  
  
  
 C
o
n
c
e
rn
 a
b
o
u
t 
o
th
e
r'
s 
g
o
a
ls
 
high 
Accommodate, 
oblige or submit    
Collaborate, 
work towards 
consensus    
           
           
           
     Compromise     
           
           
           
           
           
 low 
Avoid or ignore 
conflict       
Force or 
dominate    
  low    high    
                                        Concern about own goals    
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2.4.6. Summary 
This section discussed the following: 
 Background of importation of labour; 
 Critical skills shortages in South Africa; 
 Xenophobic behavior in South Africa; and 
 Conflict and it’s management  
The literature outlined the origins of labour importation in South Africa and the 
hostile way in which foreign workers are treated. Various theories on conflict 
management were discussed and their applicability to be being used in 
intercultural conflicts. 
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3. RESEARCH METHODOLOGY 
3.1. Introduction 
This chapter explains the methodology and general procedures used in the 
survey. The chapter will deal with the, research methodology, data collection, 
population used, questionnaire design and data analysis. 
3.2. Method 
Leedy and Ormrod (2010: 12) define research methodology as the general 
approach the researcher takes in carying out the research project. The 
researcher has to decide on the most appropriate approach to collect data, 
analyase the data and test hypotheses. There are two main approches used 
for the collection of data, namely qualittative (i.e. words) and quantitive (i.e. 
numbers). Leedy and Ormrod (2010: 94) draw a distiction between qualitative 
and quantitative research. Qualitative research involves looking at 
characteristics that cannot easily be reduced to numerical values. Leedy and 
Ormrod, 2010:94). Creswell (2009: 5) adds, stating that qualitative reseach is a 
means for exploring and understanding the meaning individuals or groups 
ascribe to a social or human problem. The process of research involves 
emerging questions, data typically collected in the participant’s setting, data 
analysis inductively building from particulars to general themes, and making 
interpretations of the meaning of the data. Quantitative involves looking at 
amounts, or quantities, of one or more variables of interest (Leedy and Ormrod, 
2010: 94). Quantitative research is a means for testing objective theories by 
examining the relationship among variables. These variables, in turn, can be 
measured, typically on instruments, so that numbered  data can be analysed 
using statistical procedures. 
The nature of this study required that the quantitative method of data 
collection and analysis be used. This form of research (quantitative) helped to 
establish the required themes, trends and perceptios from the target 
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population. Structured questionnaires were used to retrieve data from 
randomly selected construction companies in the Gauteng province. 
3.3. The data needed 
“Research is a viable approach to a problem only when there is data to 
support it” (Leedy and Ormrod, 2010:88). For this study, data was collected, 
reviewed and analysed in order to identify the problems, test the hypotheses 
and arrive at a credible conclusion. Two types of data were used, namely 
primary and secondary data. 
3.3.1. Primary data 
The primary data used in this study was gathered by emailing and delivering, to 
the target population, carefully structured questionnaires. The questions were 
structured such that they methodically probe the respondent in order to gauge 
their perceptions of the main and sub-problems of this study.  Once returned 
the questions were carefully analysed in order to come to a conclusion. 
3.3.2. Secondary data 
The Nelson Mandela Metropolitan University (NMMU) library’s online service was 
an invaluable source of data. The NMMU library provided access to online 
publications (journal articles, reports and conference proceeding) from 
databases such as Ebscohost, Emerald Insight, GALE and JSTOR. In addition, 
related books, newspaper articles and magazine articles were also used as 
sources of secondary data for the study. As a rule, all the sources cited were 
published within ten years of this study in order to ensure relevance of the study. 
3.4. Population 
The target population for this study consists of general building and civil 
engineering construction companies of various sizes.  
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3.5. Sample 
A selection of 80 construction companies was made from a tender vendor list 
of one of the leading quantity surveying firms based in Johannesburg. The 
criteria was Gauteng based construction companies with a CIDB (Construction 
Industry Development Board) grading of 8 or 9 and in the general building (GB) 
and civil engineering (CE) discipline were selected. In total 40 construction 
companies met this criteria and were sent the questionnaires via email. In 
addition 25 construction sites were visited where questionnaires were dropped 
off and collected after giving the respondents reasonable time to fill-in the 
questionnaire. 
3.6. Data analysis 
As the completed questionnaires for the survey were received, the data was 
scrutinised, checked and sorted for analysis. All the data gathered and sorted 
was then analysed and interpreted. A Likert Scale was used to analyse the 
responses to arrive at a conclusion. The Likert Scale is used when a behaviour, 
attitude or other phenomenon of interest that needs to be evaluated on a 
continuum of, for an example “inadequate” to “excellent”, “never” to “always” 
or “strongly disapprove” to “strongly approve” (Leedy and Ormrod, 2010: 
189).The findings assisted in the testing of the hypotheses as originally 
formulated and the necessary conclusions and recommendations were made. 
3.7. Questionnaire design 
3.7.1. The aim 
The administered questionnaire was aimed at identifying the following: 
 To establish if the ratings of consequences of skilled labour shortage differ 
depending on demographic data; 
 To establish the perceptions of the respondents on the relationship between 
skills shortage and reduced productivity; 
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 To establish evidence of factors that lead to low levels of workmanship as a 
result of a lack of skilled personnel.  
 To establish the perceptions of the respondents on the role the skilled labour 
shortage has employee turnover in their organisations. 
 To establish the perceptions of the respondents on inter-cultural conflicts 
between imported skilled workers and indigenous workers. 
3.7.2. Defining the content 
In the first part of Section A in the questionnaire, questions were designed to 
capture generic demographic and work experience responses while the 
second part the questions were designed to capture organisational 
information. 
In Section B, D and E, the questions were formulated in order to provide Likert 
type responses that would measure the perception of the responses on a 
particular variable. 
In Section C, the responses were formulated such that they were Likert type 
responses that would measure whether there is evidence of a particular issue 
in the study. 
3.7.3. Wording 
The wording used in the questionnaire was presented in plain and simple 
English in order to ensure understanding by non-English first language 
speakers. In order to avoid confusion, care was taken to eliminate negative 
and ambiguous expressions from the questionnaire.  
3.8. Pilot study – test validity, reliability and acceptability 
A pilot study was conducted and ten questionnaires were administered. No 
major issues were raised except spelling and grammatical errors. 
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3.9. Designing the coding scheme 
Data analysis was done using a computer based statistical analysis. The codes 
used are such that the computer software can be able to access and 
interpret them. The “variable by case data grid with codes” was used in order 
for: 
 Each case to have a “response” or value for each variable 
 Each case to have one value (code) per variable. 
 The order of the variables in the file containing coded responses to be the 
same for every case. 
 The same set of codes to be used for all cases on a given variable. 
3.9.1. Coding Section A 
In this section demographic and organisational data is collected. The purpose 
of coding is to categorise the data and prepare it for analysis. Otherwise there 
is no order or measure of distance between the responses. The following 
codes were used for each question. 
Table 7: Coding of Section A 
1: Please indicate your gender 
Response Code 
Female 1 
Male 2 
2: Please indicate your role 
Director 1 
Commercial Manager 2 
Construction Manager 3 
Site Agent 4 
Foreman 5 
Other 6 
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3. Please indicate your age 
Under 25 years 1 
25-30 years 2 
31-40 years 3 
41-50 years 4 
Over 50 years 5 
4. Please indicate how long (in a personal capacity) you have been involved 
in the construction industry 
Less than 5 years 1 
5-10 years 2 
11-20 years 3 
Over 20 years 4 
5. Please indicate your highest formal qualification 
Matric certificate 1 
Diploma 2 
Bachelor’s Degree 3 
Postgraduate Diploma 4 
Honours Degree 5 
Master’s Degree 6 
Doctorate Degree 7 
Other 8 
7. In which field of construction does your organisation predominantly 
operate? 
Buildings 1 
Civils 2 
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Roads and Earthworks 3 
Other 4 
8. How long has your organization been involved in construction? 
Less than 5 years 1 
5-10 years 2 
11-20 years 3 
Over 20 years 4 
9. In which sector does your organisation predominantly operate 
Private sector 1 
Public sector 2 
10. Please indicate the (by contract value) size of the biggest project your 
organization has undertaken; 
Under 50 million rand 1 
50 – 250 million rand 2 
250 – 500 million rand 3 
Over 500 million rand 4 
3.9.2. Coding Section B, D and E 
Since data in these sections is ordinal data, it needs to be coded to reflect the 
order in the data. The Likert scales have positive statements therefore they 
were coded such that 5 responds to “strongly agree” and 1 responds to 
“strongly disagree”. Coding for these sections was done as indicated below: 
Table 8: Coding of Section B, D and E 
Scale 
1 2 3 4 5 
Strongly 
disagree 
Disagree Neutral Agree Strongly agree 
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3.9.3. Coding Section C 
Coding for this section has been done as follows: 
Table 9: Coding of Section C 
Scale 
1 2 3 4 5 
No evidence Poor evidence Neutral Good 
evidence 
Very strong 
evidence 
3.10. Ethical considerations 
“Ethics refers to the study of moral principles or values that determine whether 
conduct or actions are right or wrong” (Werner et al, 2007: 36). Participation in 
this assessment was strictly voluntary. The respondents in this study were assured 
their responses would be treated with utmost confidentiality and in no way 
would their responses be altered, amended or removed. During the assessment 
the participants were treated equally, regardless of race, gender or culture. 
3.11. Data capturing 
After completing the coding, data capturing was done in a Microsoft Excel 
spreadsheet as a “variable by case data grid with codes”. The extract in Table 
10 below shows the captured data. Refer to Appendix D for complete data 
grid.
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Table 10: Extract of data grid 
Unique 
No. A1 A2 A3 A4 A5 A7 A8 A9 A10 B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 
P0001 2 3 4 4 2 4 4 2 2 4 4 2 5 4 4 5 4 4 4 0 
P0002 2 6 5 3 3 2 2 2 1 3 4 3 3 4 3 3 3 3 4 0 
P0003 2 6 3 2 5 2 3 1 2 4 5 3 5 5 5 3 4 5 5 0 
P0004 2 4 2 2 1 2 4   1 4 5 2 5 5 5 5 2 2 5 0 
P0005 1 6 3 3 1   3 1 2 4 5 5 5 5 5 4 4 2 5 0 
P0006 2 6 4 1 1 2 4     4 5 0 4 5 4 4 4 4 4 0 
P0007 2 6 3 3 2 2 3 1 3 5 5 5 5 4 5 5 4 4 5 0 
P0008 2 2 4 4 2   4   4 4 4 2 3 4 2 4 4 4 4 1 
P0009 2 6 4 4 3 4 4 1 1 5 5 2 5 5 5 5 5 5 5 0 
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4. RESULTS, DATA ANALYSIS AND INTERPRETATION 
4.1. Introduction 
The response alternatives in the questionnaire were a variation of the Likert 
scale response alternatives as they contained a sixth option, “Unsure”. This 
option was not used in the analysis therefore has been left out and during 
coding was given the value “0”. There were very few responses where the 
value option was chosen (Maximum of 1 for an indicator); therefore its 
exclusion in the analysis does not have a significant effect on the results. 
To analyse the data the following had to be noted; 
 The individual items under each section were treated as Likert type items, 
where single questions use some aspect of the original Likert response 
alternatives.  
 These Likert type items fall into the ordinal measurement scale within the 
Steven’s Scale of Measurement. 
 For analysis, it is recommended to use descriptive statistics that include a 
mode or median for central tendency and frequencies or percentages for 
variability. 
 No further or additional analysis procedures will be done in this research as 
there are no variables to measure using, for an example, the chi-square 
procedure or Kendall Tau procedure which are available as analysis 
procedures for ordinal scale data. 
 Each Likert type item is then taken as part of a series of Likert type items that 
are combined into a single composite score of a Likert Scale. This 
composite score is then used to provide a quantitative measure of the 
hypotheses.  
 Likert scale items are created by calculating a composite score (sum or 
mean) from one or more Likert type items. To analyse these, descriptive 
statistics including the mean and standard deviation may be used.  
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 In this research only the mean, i.e. the average percentage score for all 
individual indicators (Likert type items) within each section (Problem 
statement) will be used as a test of the hypothesis. 
 To enable this analysis, the 5 point Likert responses i.e. 1(=Strongly disagree) 
to 5(=Strongly agree) are reduced to 3 points by combining the responses 
as below; 
 Disagree with the indicator = Strongly disagree (1) + Disagree (2) 
 Neutral = Neutral 
 Agree with the indicator = Strongly Agree (5) + Agree (4)  
4.2. Key results and findings (Descriptive Statistics) 
4.2.1. Response rates and data cleaning 
Fifty (50) questionnaires were sent out and thirty seven were returned. They 
were all suitable for analysis and that gave us a response rate of seventy four 
percent (74%). 
There was only one “spoilt” questionnaire where more than one response was 
given for an indicator. Logical imputation was done on the individual 
question. 
Missing values were minimal and therefore were treated at question level. 
They were removed such that when the percentage was being calculated, 
the denominator would be reduced by the number of missing values (which 
was a maximum of one per question.) 
The option “Unsure” was given the value “0” in the analysis. 
4.3. Demographic profile 
Section A of the questionnaire sought to profile the respondent’s 
demographic information. The demographic data is outlined and discussed 
under the following headings: gender, job title, age, personal experience, 
highest formal qualification, discipline, organisational experience, sector and 
size of biggest project (organisation). 
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4.3.1. Gender 
Figure 8 below represents the gender of the respondents. When assessing the 
data, ninety five percent (95%) of the respondents are male and only five 
percent (5%) of the respondents are females. The highly disproportionate 
gender representation of the respondents is a possible reflection of the 
gender demographics in the construction industry. 
 
Figure 8: Percentage distribution of respondents by gender 
4.3.2. Job title 
Figure 9 below represents the position that the respondents hold within their 
respective organisations. Twenty four percent (24%) of the respondents are 
Site Agents. Twenty two percent (22%) of the respondents are Construction 
Managers. Foremen and Directors both constitute eleven percent (11%) of the 
respondents. Eight percent (8%) of the respondents are Commercial 
Managers. Twenty four percent (24%) of the respondents selected the “other” 
option on the questionnaire, stating that they occupy positions such as 
Engineers and Section Leaders.  
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Figure 9: Respondents by job title 
4.3.3. Age 
Figure10 below indicates that thirty seven percent (37%) of the respondents 
are between the ages of forty one (41) years and fifty (50) years of age. 
Twenty seven percent (27%) of the respondents are between the ages of thirty 
one (31) years and forty (40) years of age. Respondents above the age of fifty 
(50) years constitute twenty two percent (22%) of all the respondents. Eleven 
percent (11%) of the respondents are between the ages of twenty five (25) 
years and thirty (30) years. Lastly, five percent (5%) of the respondents are 
below the age of twenty five (25) years. 
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Figure10: Age distribution of respondents 
4.3.4. Experience 
Figure 11 below indicates the number of years (experience) the respondents 
have been in the construction industry. The experience is categorised into four 
categories namely: less than five (5) years, five (5) to ten (10) years, eleven 
(11) years to twenty (20) years and more than twenty (20) years. Thirty eight 
percent (38%) of the respondents have more than twenty (20) years’ 
experience in the construction industry. Thirty percent (30%) of the 
respondents have between eleven (11) years and twenty (20) years’ 
experience in the construction industry. Twenty two percent (22%) of the 
respondents have between five (5) years and ten (10) years’ experience in 
the construction industry. Lastly, eleven percent (11%) of the respondents 
have less than five (5) years’ experience in the construction industry. 
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Figure 11: Respondents by years involved in the construction industry 
4.3.5. Academic qualification 
Figure 12 below indicates the academic qualifications of the respondents. 
Twenty seven percent (27%) of the respondents have Honours degrees. 
Twenty seven percent (27%) of the respondents have Bachelors degrees. 
Nineteen percent (19%) of the respondents have diplomas. Sixteen percent 
(16%) of the respondents have attained a Matric qualification. Three percent 
(3%) of the respondents indicated that they have other qualifications such as 
certificates and trade qualifications. 
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Figure 12: Respondents by highest qualification 
4.3.6. Discipline 
Figure 13 below indicates the discipline in which the respondents’ 
organisations predominantly operate. Sixty three percent (63%) of the 
respondents’ organisations predominantly operate in the civils discipline. 
Seventeen percent (17%) of the respondents’ organisations predominantly 
operate in the buildings discipline. Fourteen percent (14%) of the respondents’ 
organisations operate in “other” disciplines, such as mining, mine shaft sinking 
and demolition. Lastly, Six percent (6%) of the respondents’ organisations 
operate in the roads and earthworks discipline. 
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Figure 13: Fields of construction in which respondent’s organisations predominantly 
operate 
4.3.7. Organisational experience 
Figure 14 below indicates the number of years the respondents’ organisations 
have been operating in the construction industry. Seventy eight percent (78%) 
of the respondents’ organisations have been operating in the construction 
industry for more than twenty (20) years. Eleven percent (11%) of the 
respondents’ organisations have been operating in the construction industry 
for a period of eleven (11) years to twenty (20) years. Similarly, eleven percent 
(11%) of the respondents’ organisations have been operating in the 
construction industry for a period of five (5) years to ten (10) years. None of 
the respondents’ organisations have less than five (5) years’ experience in the 
construction industry.  
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Figure 14:  Number of years in which the respondents' organisations have been 
involved in the construction industry. 
4.3.8. Sector 
Figure 15 below indicates the sectors in which the respondents’ organisations 
operate. Eighty one percent (81%) of the respondents’ organisations operate 
in the private sector. Eight percent (8%) of the respondents’ organisations 
operate in the public sector (government). Lastly, eleven percent (11%) of the 
respondents did not indicate the sector in which their organisations operate, 
no reasons were stated for this omission. 
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 Figure 15: Sector in which respondents' organisations predominantly operate 
  
4.3.9. Biggest project 
Figure 16 below indicates the biggest project (based on contract value) the 
respondents’ organisations have undertaken. Forty two percent (42%) of the 
respondents’ organisations’ biggest project is between two hundred and fifty 
million rand (R250 million) and five hundred million rands (R500 million). Thirty 
one percent (31%) of the respondents’ organisations’ biggest project is more 
than five hundred million rands (R500 million). Fourteen percent (14%) of the 
respondents’ organisations’ biggest project is between fifty million rands (R50 
million) and two hundred and fifty million rand (R250 million). Lastly, fourteen 
percent (14%) of the respondents’ organisations’ biggest project is less than 
fifty million rands (R50 million). 
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 Figure 16: Size of the biggest project respondents’ organisation has undertake 
4.4. Analysis of data 
This section is for analysing the data. Various methods are used to analyse the 
data, namely descriptive analysis, such as mode, mean, standard deviation 
and skewness will be employed for hypothesis two (2), three (3), four (4) and 
five (5). The Kruskal-Wallis Test will be employed to analyse hypothesis one (1). 
The Kruskal-Wallis test is a non-parametric generalisation of the one-way 
analysis of variance model, this test is applied when the goal is to test the 
difference between multiple samples and the underlying population 
distributions are non-normal or unknown (Fan, Zhang and Zhang, 2011: 213) 
4.4.1. Hypothesis one 
Hypothesis one (1) stated that the ratings of consequences of the skilled labour 
shortage in South Africa differ depending on demographic data. 
 
 
RESULTS, DATA ANALYSIS AND INTERPRETATION 
 
 
 
 
 
 
  Page70 
4.4.1.1. Analysis 
In order to evaluate this hypothesis, each of the demographic variables were 
analysed independently in order to establish variance in the ratings of the 
consequences of skilled labour. 
4.4.1.2. Gender 
In order to assess whether the ratings of consequences of the skilled labour 
shortage in the construction industry differ depending on gender, an 
independent sample t-test was conducted. The Independent t-test was used 
because the variables were normally distributed and the difference between 
two groups (male and female) was being tested. The independent t-test helps 
to determine whether the population mean is equal to the hypothesized value 
(the test mean). The test uses the standard deviation if the sample to estimate 
(the population standard deviation) (Minitab, 2010). The null hypothesis was 
that the average rating of the consequences of the skilled labour shortage in 
South Africa is the same for both male and female respondents. The alternative 
hypothesis was that the average rating of the consequences of the skilled 
labour shortage in the construction industry differs by gender. The results are 
shown in Table 11. 
Table 11: T-test for Equality of Means by Gender 
Group Statistics 
T-test for Equality 
of Means 
Gender N Mean 
Std. 
Deviation 
t P-Value 
Reduced productivity levels due 
to lack of skills 
Male 2 4.30 0.141 
0.136 0.893 
Female 35 4.26 0.416 
Low levels of workmanship due 
to lack of skills 
Male 2 4.33 0.157 
0.016 0.987 
Female 34 4.33 0.429 
Demand of skills and high 
employee turnover due to lack 
of skills 
Male 2 4.21 0.505 
0.024 0.981 
Female 35 4.20 0.552 
Inter-cultural conflict between 
imported skilled workers and 
local workers due to lack of skills 
Male 2 3.70 0.000 
-1.025 0.312 
Female 35 4.09 0.527 
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The results show that there are no significant differences in the rating of the 
consequences of the skilled labour shortage in the construction industry by 
gender since all the p-values of the t-tests are greater than 0.05 (the 
significance level). Thus, the null hypothesis cannot be rejected and it is 
concluded that rating of the consequences of the skilled labour shortage in 
South Africa do not differ depending on gender. 
4.4.1.3. Status 
In order to analyse this variable, the one-way analysis of variance (ANOVA) 
was used to assess whether the ratings of consequences of the skilled labour 
shortage in South Africa differ depending on status. This approach was 
chosen because the variables were normally distributed and the difference 
between more than two was being tested. ANOVA provides an elegent way 
to represent functions that depend on a high dimensional set of parameters. 
As such it has been used in numerous applications during the last decade to 
represent more and efficiently manipulate high-dimensional problems and to 
enable one to take advantage of the inherent low-dimensional 
interdependence, often found in such problems (Gao and Hesthaven, 
2010:3274) 
The null hypothesis was that the average rating of the consequences of the 
skilled labour shortage in the construction industry is the same for all status 
groups against the alternative hypothesis that the average rating of the 
consequences of the skilled labour shortage in South Africa differs by status. 
The results are shown in Table 12, Table 13 and Table 14. When testing a 
difference in statistics, an assumption is made that there is no difference 
between the values being tested. This is stated as a hypothesis of no 
difference and is called the null hypothesis (Graham, 2013:319). 
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Table 12: Descriptive statistics for effects of skilled labour shortage by status 
 Descriptive  
  N Mean Std. Def. Minimum Maximum 
Reduced 
productivity 
levels due to 
lack of skills 
Director 4 4.55 0.26 4.20 4.80 
Commercial 
Manager 
3 3.50 0.00 3.50 3.50 
Construction 
Manager 
8 4.24 0.40 3.40 4.63 
Site Agent 9 4.28 0.29 3.89 4.60 
Foreman 4 4.38 0.21 4.10 4.60 
Other 9 4.34 0.44 3.30 4.70 
Total 37 4.26 0.40 3.30 4.80 
Low levels of 
workmanship 
due to lack 
of skills 
Director 4 4.36 0.17 4.22 4.56 
Commercial 
Manager 
3 3.74 0.32 3.56 4.11 
Construction 
Manager 
8 4.23 0.45 3.44 4.78 
Site Agent 9 4.49 0.29 4.22 5.00 
Foreman 4 4.64 0.28 4.22 4.78 
Other 8 4.28 0.50 3.50 5.00 
Total 36 4.33 0.42 3.44 5.00 
Demand of 
skills and high 
employee 
turnover due 
to lack of skills 
Director 4 4.54 0.07 4.43 4.57 
Commercial 
Manager 
3 3.57 0.49 3.00 3.86 
Construction 
Manager 
8 4.21 0.73 2.86 5.00 
Site Agent 9 4.38 0.36 3.86 4.86 
Foreman 4 4.25 0.14 4.14 4.43 
Other 9 4.0635 0.63 2.71 4.86 
Total 37 4.2053 0.54 2.71 5.00 
Inter-cultural 
conflict 
between 
Imported 
skilled 
workers and 
local workers 
due to lack 
Director 4 4.4000 0.27 4.20 4.80 
Commercial 
Manager 
3 3.5500 0.30 3.38 3.90 
Construction 
Manager 
8 3.9500 0.50 2.90 4.50 
Site Agent 9 4.3667 0.40 3.70 4.80 
Foreman 4 4.4250 0.25 4.10 4.70 
Other 9 3.7333 0.55 3.10 4.70 
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 Descriptive  
  N Mean Std. Def. Minimum Maximum 
of skills Total 37 4.0662 0.52 2.90 4.80 
All status groups had high values for the consequences of the skilled labour 
shortage in South Africa. The analysis of whether there are differences in 
ratings by status groups are significant or not are shown in the ANOVA table 
below 
Table 13: ANOVA table for effects of skilled shortage by status 
ANOVA 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Reduced 
productivity levels 
due to lack of skills 
Between 
Groups 
2.186 5 0.437 3.648 0.010 
Within Groups 3.715 31 0.120   
Total 5.901 36    
Low levels of 
workmanship due 
to lack of skills 
Between 
Groups 
1.756 5 0.351 2.424 0.058 
Within Groups 4.345 30 0.145   
Total 6.101 35    
Demand of skills 
and high employee 
turnover due to 
lack of skills 
Between 
Groups 
2.118 5 0.424 1.542 0.206 
Within Groups 8.514 31 0.275   
Total 10.632 36    
Inter-cultural 
conflict between 
imported skilled 
workers and local 
workers due to lack 
of skills 
Between 
Groups 
3.678 5 0.736 3.768 0.009 
Within Groups 6.051 31 0.195   
Total 9.729 36    
The p-values for “Reduced Productivity Levels Due to Lack of Skills” (0.010) and 
“Inter-cultural Conflict between Imported Skilled Workers and Local Workers 
due to lack of skills” (0.009) were both less than 0.05 (the significance level) 
and thus null hypothesis is rejected and it is concluded that the rating for 
“Reduced Productivity Levels Due to Lack of Skills” and “Inter-cultural Conflict 
between Imported Skilled Workers and Local Workers due to lack of skills” 
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differ depending on status. The p-value measures the consistency between 
the results obtained in the survey and the “pure chance” explanation for 
those results. (Thisted, 2010: 1). It has become scientific convention to say that 
p-values exceeding 0.05 (one in twenty) are not strong enough to be the sole 
evidence that the two treatments being studied really differ in their effect. 
On the other hand the p-values for “Low levels of workmanship due to lack of 
skills” (0.058), and “Demand of Skills and high employee turnover due to lack 
of skills” (0.206) were greater than 0.05 implying that the null hypothesis cannot 
be rejected for the two effects and thus, the consequences of the skilled 
labour shortage do not depend on status.  
The table below shows where the differences between “Reduced Productivity 
Levels Due to Lack of Skills” and “Inter-cultural Conflict between Imported 
Skilled Workers and Local Workers due to lack of skills” are. 
Table 14: Multiple comparisons by status 
Multiple Comparisons  
LSD  
Dependent variable (I) Role (Status) 
 
(J) Role (Status) 
 
Mean 
Difference (I-J) 
Sig. 
 
Reduced productivity 
levels due to lack of 
skills 
Director Commercial 
Manager 
1.05000* 0.000 
Construction 
Manager 
0.30937 0.155 
Site Agent 0.27346 0.198 
Foreman 0.17500 0.480 
Other 0.20944 0.322 
Commercial 
Manager 
Director -1.05000* 0.000 
Construction 
Manager 
-0.74063* 0.004 
Site Agent -0.77654* 0.002 
Foreman -0.87500* 0.002 
Other -0.84056* 0.001 
Construction 
Manager 
Director -0.30937 0.155 
Commercial 
Manager 
0.74063* 0.004 
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Multiple Comparisons  
LSD  
Dependent variable (I) Role (Status) 
 
(J) Role (Status) 
 
Mean 
Difference (I-J) 
Sig. 
 Site Agent -0.03592 0.832 
Foreman -0.13437 0.531 
Other -0.09994 0.557 
Site Agent Director -0.27346 0.198 
Commercial 
Manager 
0.77654* 0.002 
Construction 
Manager 
0.03592 0.832 
Foreman -0.09846 0.639 
Other -0.06402 0.698 
Foreman Director -0.17500 0.480 
Commercial 
Manager 
0.87500* 0.002 
Construction 
Manager 
0.13437 0.531 
Site Agent 0.09846 0.639 
Other 0.03444 0.870 
Other Director -0.20944 0.322 
Commercial 
Manager 
0.84056* 0.001 
Construction 
Manager 
0.09994 0.557 
Site Agent 0.06402 0.698 
Foreman -0.03444 0.870 
Inter-cultural conflict 
between imported 
skilled workers and 
local workers due to 
lack of skills 
Director Commercial 
Manager 
0.85000* 0.017 
Construction 
Manager 
0.45000 0.106 
Site Agent 0.03333 0.901 
Foreman -0.02500 0.937 
Other 0.66667* 0.017 
Commercial 
Manager 
Director 0-.85000* 0.017 
Construction 
Manager 
-0.40000 0.191 
Site Agent -0.81667* 0.009 
Foreman -0.87500* 0.014 
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Multiple Comparisons  
LSD  
Dependent variable (I) Role (Status) 
 
(J) Role (Status) 
 
Mean 
Difference (I-J) 
Sig. 
 Other -0.18333 0.538 
Construction 
Manager 
Director -0.45000 0.106 
Commercial 
Manager 
0.40000 0.191 
Site Agent -0.41667 0.061 
Foreman -0.47500 0.089 
Other 0.21667 0.321 
Site Agent Director -0.03333 0.901 
Commercial 
Manager 
0.81667* 0.009 
Construction 
Manager 
0.41667 0.061 
Foreman -0.05833 0.828 
Other 0.63333* 0.005 
Foreman Director 0.02500 0.937 
Commercial 
Manager 
0.87500* 0.014 
Construction 
Manager 
0.47500 0.089 
Site Agent 0.05833 0.828 
Other 0.69167* 0.014 
Other Director -0.66667* 0.017 
Commercial 
Manager 
0.18333 0.538 
Construction 
Manager 
-0.21667 0.321 
Site Agent -0.63333* 0.005 
Foreman -0.69167* 0.014 
The p-value of 0.00 for “Reduced Productivity Levels Due to Lack of Skills” 
shows that it’s only the ratings of the commercial managers that are 
significantly lower than the rest of the positions. Thus commercial manager’s 
rate reduced productivity as not being a very big consequence of shortage 
of skills as compared to other positions holders. 
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The rating of “Inter-cultural Conflict between Imported Skilled Workers and 
Local Workers due to lack of skills” as a consequence of shortage of skills by 
commercial managers are significantly lower than those of directors, site 
agents, foremen and other positions (p-values less than 0.05) but are not 
significantly different from the views of construction managers (p-value >0.05). 
The other positions rate the “Inter-cultural Conflict between Imported Skilled 
Workers and Local Workers due to lack of skills” as a consequence of shortage 
of labour lower than the other occupations except for commercial managers 
which have views that are not significantly different from other occupations in 
this regard. There are no differences among the other positions. 
4.4.1.4. Age 
In order to test this variable, one-way analysis of variance (ANOVA) was used 
to assess whether the ratings of consequences of the skilled labour shortage in 
South Africa differ depending on age. ANOVA was used because the 
variables were normally distributed and the difference between more than 
two was being tested. The null hypothesis was that the average rating of the 
consequences of the skilled labour shortage in South Africa is the same for all 
age groups against the alternative hypothesis that the average rating of the 
consequences of the skilled labour shortage in South Africa differs by age. The 
results are shown in table 15 – table 17. 
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Table 15: Descriptive statistics for effects of skilled labour by age 
Descriptives  
 N Mean Std. 
Deviation 
Minimum Maximum 
Reduced 
productivity levels 
due to lack of skills 
<25 2 4.0000 0.70711 3.50 4.50 
25 - 30 4 4.1500 0.58023 3.40 4.70 
31 - 40 10 4.3689 0.28510 3.89 4.70 
41 - 50 13 4.2454 0.40800 3.50 4.80 
>50 8 4.2750 0.43997 3.30 4.70 
Total 37 4.2616 0.40486 3.30 4.80 
Low levels of 
workmanship due 
to lack of skills 
<25 2 4.5000 0.54997 4.11 4.89 
25 - 30 4 4.2222 0.64150 3.44 5.00 
31 - 40 10 4.3222 0.23100 3.89 4.78 
41 - 50 12 4.2407 0.45894 3.56 5.00 
>50 8 4.4792 0.44537 3.50 4.78 
Total 36 4.3287 0.41751 3.44 5.00 
Demand of skills 
and high 
employee 
turnover due to 
lack of skills 
<25 2 2.8571 0.20203 2.71 3.00 
25 - 30 4 3.8214 0.83605 2.86 4.71 
31 - 40 10 4.3595 0.37503 3.86 4.86 
41 - 50 13 4.3516 0.40664 3.86 5.00 
>50 8 4.3036 0.24670 3.86 4.57 
Total 37 4.2053 0.54344 2.71 5.00 
Inter-cultural 
conflict between 
imported skilled 
workers and local 
workers due to 
lack of skills 
<25 2 3.7500 0.21213 3.60 3.90 
25 - 30 4 3.9750 0.29861 3.70 4.40 
31 - 40 10 4.1500 0.59114 3.20 4.80 
41 - 50 13 3.9962 0.58744 2.90 4.80 
>50 8 4.2000 0.48107 3.10 4.70 
Total 37 4.0662 0.51986 2.90 4.80 
All age groups had high values for the consequences of the skilled labour 
shortage in the construction industry. The analysis of whether the differences in 
ratings by age groups are significant are shown in the ANOVA table below. 
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Table 16: ANOVA table for effects of skilled labour by age 
ANOVA 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Reduced 
productivity levels 
due to lack of skills 
Between 
Groups 
0.307 4 0.077 0.439 0.780 
Within Groups 5.594 32 0.175   
Total 5.901 36    
Low levels of 
workmanship due to 
lack of skills 
Between 
Groups 
.378 4 0.095 0.512 0.727 
Within Groups 5.723 31 0.185   
Total 6.101 35    
Demand of skills 
and high employee 
turnover due to lack 
of skills 
Between 
Groups 
4.818 4 1.205 6.630 0.001 
Within Groups 5.814 32 0.182   
Total 10.632 36    
Inter-cultural conflict 
between imported 
skilled workers and 
local workers due to 
lack of skills 
Between 
Groups 
0.510 4 0.128 0.443 0.777 
Within Groups 9.219 32 0.288   
Total 9.729 36    
The p-values for “Demand of Skills and high employee turnover due to lack of 
skills” (0.001) was less than 0.05 (the significance level) and thus null hypothesis 
is rejected and it is concluded that the rating for “Demand of Skills and high 
employee turnover due to lack of skills” differs with age.  
There was no significant difference in the other effects by age since the p-
values were greater than 0.05 and thus the null hypothesis is accepted and is 
concluded that the rating Inter-cultural Conflict between Imported Skilled 
Workers and Local, Low levels of workmanship, and Reduced Productivity 
Levels do not differ with one’s age. 
The table below shows where the differences for “Demand of Skills and high 
employee turnover due to lack of skills” were recorded. 
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Table 17: Multiple comparisons by age 
Multiple Comparisons  
LSD  
Dependent Variable (I) Age (J) Age Mean 
Difference (I-J) 
Sig. 
Demand of Skills and high employee 
turnover due to lack of skills 
<25 25 - 30 -0.96429* 0.014 
31 - 40 -1.50238* 0.000 
41 - 50 -1.49451* 0.000 
>50 -1.44643* 0.000 
25 - 30 <25 0.96429* 0.014 
31 - 40 -0.53810* 0.041 
41 - 50 -0.53022* 0.037 
>50 -0.48214 0.074 
31 - 40 <25 1.50238* 0.000 
25 - 30 0.53810* 0.041 
41 - 50 0.00788 0.965 
>50 0.05595 0.784 
41 - 50 <25 1.49451* 0.000 
25 - 30 0.53022* 0.037 
31 - 40 -0.00788 0.965 
>50 0.04808 0.803 
>50 <25 1.44643* 0.000 
25 - 30 0.48214 0.074 
31 - 40 -0.05595 0.784 
41 - 50 -0.04808 0.803 
The respondents who are  less than 25 years old rated Demand of Skills and 
high employee turnover significantly lower than the rest of the age groups 
since the p-values are all less than 0.05. Those between 25 -30 years rated 
Demand of Skills and high employee turnover significantly lower than the 25 – 
30 and the 41 – 50 age groups. 
4.4.1.5. Personal Experience 
One-way analysis of variance (ANOVA) was also used to assess whether the 
ratings of consequences of the skilled labour shortage in South Africa differ 
depending on personal experience. ANOVA was used because the variables 
were normally distributed and there were more than two groups being tested. 
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The null hypothesis was that the average rating of the consequences of the 
skilled labour shortage in South Africa is the same for all the personal 
experience groups against the alternative hypothesis that the average rating 
of the consequences of the skilled labour shortage in South Africa is differs 
with personal experience. The results are shown in Table 18 – Table 19. 
Table 18: Descriptive statistics for effects of skilled labour shortage by personal 
experience 
Descriptives 
 N Mean Std. Deviation Minimum Maximum 
Reduced 
productivity 
levels due to 
lack of skills 
< 5 4 4.2056 0.57166 3.40 4.70 
5 - 10 8 4.1236 0.37035 3.50 4.60 
11 - 20 11 4.3750 0.38649 3.30 4.70 
> 20 14 4.2673 0.40760 3.50 4.80 
Total 37 4.2616 0.40486 3.30 4.80 
Low levels of 
workmanship 
due to lack of 
skills 
< 5 4 4.1667 0.60519 3.44 4.89 
5 - 10 8 4.2917 0.33034 3.89 5.00 
11 - 20 11 4.3485 0.38975 3.50 4.78 
> 20 13 4.3846 0.46174 3.56 5.00 
Total 36 4.3287 0.41751 3.44 5.00 
Demand of skills 
and high 
employee 
turnover due to 
lack of skills 
< 5 4 3.5714 0.67006 2.71 4.29 
5 - 10 8 4.0714 0.75978 2.86 4.86 
11 - 20 11 4.3268 0.44672 3.86 5.00 
> 20 14 4.3673 0.27287 3.86 4.71 
Total 37 4.2053 0.54344 2.71 5.00 
Inter-cultural 
conflict between 
imported skilled 
workers and 
local workers 
due to lack of 
skills 
< 5 4 3.7500 0.46547 3.30 4.40 
5 - 10 8 3.9500 0.40000 3.20 4.50 
11 - 20 11 4.1636 0.56617 3.10 4.80 
> 20 14 4.1464 0.55823 2.90 4.80 
Total 37 4.0662 0.51986 2.90 4.80 
 
All personal experience groups had high values for the consequences of the 
skilled labour shortage in South Africa. The analysis of whether the differences 
in ratings by personal experience groups are significant or not are shown in 
the ANOVA Table 19 below: 
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Table 19: Table for effects of skilled labour shortage by personal experience 
ANOVA 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Reduced 
productivity 
levels due to 
lack of skills 
Between 
Groups 
0.307 3 0.102 0.603 0.617 
Within Groups 5.594 33 0.170   
Total 5.901 36    
Low levels of 
workmanship 
due to lack of 
skills 
Between 
Groups 
0.161 3 0.054 0.289 0.833 
Within Groups 5.940 32 0.186   
Total 6.101 35    
Demand of 
skills and high 
employee 
turnover due 
to lack of skills 
Between 
Groups 
2.281 3 0.760 3.004 0.044 
Within Groups 8.351 33 0.253   
Total 10.632 36    
Inter-cultural 
conflict 
between 
Imported 
skilled workers 
and local 
workers due to 
lack of skills 
Between 
Groups 
0.702 3 0.234 0.856 0.473 
Within Groups 9.027 33 0.274   
Total 9.729 36    
The p-values for “Demand of Skills and high employee turnover due to lack of 
skills” (0.044) was less than 0.05 (the significance level) and thus null hypothesis 
is rejected for that variables and it is concluded that the rating for “Demand 
of Skills and high employee turnover due to lack of skills” differs with personal 
experience. On the other hand perception on the Inter-cultural Conflict 
between Imported Skilled Workers and Local Workers, Low levels of 
workmanship, and Reduced Productivity Levels as a result of skilled labour 
does not differ with personal experience. The analysis of where the differences 
lie is shown in Table 20 below: 
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Table 20: Multiple comparisons by personal experience 
Multiple Comparisons 
LSD 
Dependent Variable (I) Personal 
Experience 
(J) Personal 
Experience 
Mean 
Difference 
(I-J) 
Sig. 
Demand of skills and high 
employee turnover due to lack 
of skills 
< 5 5 - 10 -0.50000 0.114 
11 - 20 -0.75541* 0.015 
> 20 -0.79592* 0.009 
5 - 10 < 5 0.50000 0.114 
11 - 20 -0.25541 0.282 
> 20 -0.29592 0.194 
11 - 20 < 5 0.75541* 0.015 
5 - 10 0.25541 0.282 
> 20 -0.04051 0.843 
> 20 < 5 0.79592* 0.009 
5 - 10 0.29592 0.194 
11 - 20 0.04051 0.843 
*. The mean difference is significant at the 0.05 level. 
Respondents who have less than 5 years’ experience rated the consequences 
of employee turnover due to lack of skills lower than those with 11-20 years 
personal experience (p-value = 0.015) and those with more than 20 years 
personal experience (p-value = 0.009). There were no significant differences 
with the other personal experience groups. 
4.4.1.6. Qualification 
One-way analysis of variance (ANOVA) was also used to assess whether the 
ratings of consequences of the skilled labour shortage in South Africa differ 
depending on qualification. The null hypothesis was that the average rating of 
the consequences of the skilled labour shortage in South Africa is the same for 
all the qualification against the alternative hypothesis that the average rating 
of the consequences of the skilled labour shortage in South Africa is differs 
with qualification. The results are shown in Table 21. 
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Table 21: Descriptive statistics for effects of skilled labour shortage by qualification 
Descriptives 
 N Mean Std. 
Deviation 
Minimum Maximum 
Reduced 
productivity 
levels due 
to lack of 
skills 
Matric 
Certificate 
6 4.34 0.20 4.00 4.60 
Diploma 7 4.00 0.43 3.50 4.70 
Bachelors 
Degree 
10 4.20 0.49 3.30 4.70 
Honours 
Degree 
10 4.39 0.40 3.40 4.80 
Postgraduate 
Diploma 
3 4.53 0.15 4.40 4.70 
Other 1 4.14 . 4.14 4.14 
Total 37 4.26 0.40 3.30 4.80 
Low levels of 
workmanshi
p due to 
lack of skills 
Matric 
Certificate 
6 4.54 0.38 4.00 5.00 
Diploma 7 4.21 0.51 3.56 4.78 
Bachelors 
Degree 
10 4.36 0.43 3.50 5.00 
Honours 
Degree 
10 4.27 0.41 3.44 4.78 
Postgraduate 
Diploma 
3 4.30 0.36 3.89 4.56 
Other 0 0.00 0.00 0.00 0.00 
Total 36 4.33 0.42 3.44 5.00 
Demand of 
skills and 
high 
employee 
turnover 
due to lack 
of skills 
Matric 
Certificate 
6 4.19 0.33 3.86 4.71 
Diploma 7 4.20 0.39 3.86 4.86 
Bachelors 
Degree 
10 4.13 0.75 2.71 4.86 
Honours 
Degree 
10 4.20 0.63 2.86 5.00 
Postgraduate 
Diploma 
3 4.33 0.30 4.00 4.57 
Other 1 4.71 0.00 4.71 4.71 
Total 37 4.21 0.54 2.71 5.00 
Inter-cultural 
conflict 
Matric 
Certificate 
6 4.03 0.52 3.30 4.70 
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Descriptives 
 N Mean Std. 
Deviation 
Minimum Maximum 
between 
imported 
skilled 
workers and 
local 
workers due 
to lack of 
skills 
Diploma 7 3.74 0.59 2.90 4.40 
Bachelors 
Degree 
10 4.05 0.49 3.10 4.80 
Honours 
Degree 
10 4.32 0.41 3.70 4.80 
Postgraduate 
Diploma 
3 3.90 0.61 3.20 4.30 
Other 1 4.70 0.00 4.70 4.70 
Total 37 4.07 0.52 2.90 4.80 
All p-values were greater than 0.05 implying that the null hypothesis is 
accepted. Thus, the rating of the consequences of the skilled labour shortage 
in South Africa does not differ with qualification. There was no need to do 
multiple comparisons as there were no differences. 
4.4.1.7. Organisational Discipline 
One-way analysis of variance (ANOVA) was used to assess whether the 
ratings of consequences of the skilled labour shortage in South Africa differ 
depending on discipline. The null hypothesis was that the average rating of 
the consequences of the skilled labour shortage in South Africa is the same for 
all the disciplines against the alternative hypothesis that the average rating of 
the consequences of the skilled labour shortage in South Africa is differs with 
discipline. The results are shown in Table 22 –Table 23. 
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Table 22: Descriptive statistics for effects of skills labour shortage by discipline 
Descriptives 
 N Mean Std. 
Deviation 
Minimum Maximum 
Reduced 
productivity levels 
due to lack of skills 
Buildings 6 4.3856 0.27226 3.89 4.63 
Civils 22 4.2439 0.41983 3.30 4.80 
Roads & 
Earthworks 
2 4.4000 0.28284 4.20 4.60 
Other 5 4.2600 0.50299 3.50 4.70 
Total 35 4.2794 0.39447 3.30 4.80 
Low levels of 
workmanship due 
to lack of skills 
Buildings 6 4.3889 0.28760 4.11 4.78 
Civils 21 4.3254 0.41880 3.44 5.00 
Roads & 
Earthworks 
2 4.4444 0.31427 4.22 4.67 
Other 5 4.3556 0.59525 3.56 5.00 
Total 34 4.3480 0.40740 3.44 5.00 
Demand of skills 
and high 
employee 
turnover due to 
lack of skills 
Buildings 6 4.0238 0.69056 2.86 5.00 
Civils 22 4.2673 0.44779 3.00 4.86 
Roads & 
Earthworks 
2 4.7143 0.20203 4.57 4.86 
Other 5 4.0857 0.84877 2.71 4.86 
Total 35 4.2252 0.55242 2.71 5.00 
Inter-cultural 
conflict between 
Imported skilled 
workers and local 
workers due to 
lack of skills 
Buildings 6 4.2500 0.25100 3.90 4.50 
Civils 22 4.1409 0.54743 3.10 4.80 
Roads & 
Earthworks 
2 4.3000 0.00000 4.30 4.30 
Other 5 3.6350 0.53491 2.90 4.20 
Total 35 4.0964 0.51692 2.90 4.80 
All disciplines had high values for the consequences of the skilled labour 
shortage in South Africa. An analysis of whether the difference in ratings by 
discipline are significant or not are shown in the ANOVA table below. 
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Table 23: ANOVA table for effects of skilled labour by discipline 
ANOVA 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Reduced 
productivity levels 
due to lack of skills 
Between 
Groups 
0.126 3 0.042 0.253 0.859 
Within Groups 5.164 31 0.167   
Total 5.291 34    
Low levels of 
workmanship due 
to lack of skills 
Between 
Groups 
0.040 3 0.013 0.073 0.974 
Within Groups 5.438 30 0.181   
Total 5.477 33    
Demand of skills 
and high employee 
turnover due to 
lack of skills 
Between 
Groups 
.858 3 0.286 0.932 0.437 
Within Groups 9.518 31 0.307   
Total 10.376 34    
Inter-cultural 
conflict between 
imported skilled 
workers and local 
workers due to lack 
of skills 
Between 
Groups 
1.332 3 0.444 1.776 0.172 
Within Groups 7.753 31 0.250   
Total 9.085 34    
All p-values were greater than 0.05 implying that the null hypothesis is 
accepted. Thus, the rating of the consequences of the skilled labour shortage 
in South Africa does not differ with discipline. There was no need to do 
multiple comparisons as there were no differences. 
4.4.1.8. Organisational Experience 
One-way analysis of variance (ANOVA) was used to assess whether the 
ratings of consequences of the skilled labour shortage in South Africa differ 
depending on organizational experience. The null hypothesis was that the 
average rating of the consequences of the skilled labour shortage in South 
Africa is the same for all the organizational experience groups against the 
alternative hypothesis that the average rating of the consequences of the 
skilled labour shortage in South Africa is differs with organizational experience. 
The results are shown in Table 24 – Table 26. 
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Table 24: Descriptive statistics for effects of skilled labour shortage by organisational 
experience 
Descriptives 
 N Mean Std. 
Deviation 
Minimum Maximum 
Reduced 
productivity levels 
due to lack of skills 
5 - 10 4 3.8000 0.52915 3.30 4.50 
11 - 20 4 4.4107 0.22779 4.14 4.70 
> 20 29 4.3047 0.37369 3.40 4.80 
Total 37 4.2616 0.40486 3.30 4.80 
Low levels of 
workmanship due to 
lack of skills 
5 - 10 4 4.0139 0.35825 3.50 4.33 
11 - 20 3 4.1852 0.27962 3.89 4.44 
> 20 29 4.3870 0.42270 3.44 5.00 
Total 36 4.3287 0.41751 3.44 5.00 
Demand of skills and 
high employee 
turnover due to lack 
of skills 
5 - 10 4 3.5357 0.74116 2.86 4.43 
11 - 20 4 4.3571 0.50170 3.86 4.86 
> 20 29 4.2767 0.47039 2.71 5.00 
Total 37 4.2053 0.54344 2.71 5.00 
Inter-cultural conflict 
between imported 
skilled workers and 
local workers due to 
lack of skills 
5 - 10 4 3.8500 0.57446 3.10 4.50 
11 - 20 4 3.7750 0.65000 3.20 4.70 
> 20 29 4.1362 0.49292 2.90 4.80 
Total 37 4.0662 0.51986 2.90 4.80 
All organisational experience groups had high values for the consequences of 
the skilled labour shortage in the construction industry. An analysis of whether 
the differences in ratings by organisational experience groups are significant 
or not is shown in the ANOVA Table 25 below: 
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Table 25: ANOVA table for effects of skilled labour shortage by organisational 
experience 
ANOVA 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Reduced 
productivity levels 
due to lack of skills 
Between 
Groups 
0.995 2 0.498 3.448 0.043 
Within Groups 4.906 34 0.144   
Total 5.901 36    
Low levels of 
workmanship due 
to lack of skills 
Between 
Groups 
0.557 2 0.278 1.657 0.206 
Within Groups 5.544 33 0.168   
Total 6.101 35    
Demand for skills 
and high employee 
turnover due to 
lack of skills 
Between 
Groups 
2.033 2 1.017 4.020 0.027 
Within Groups 8.599 34 0.253   
Total 10.632 36    
Inter-cultural 
conflict between 
imported skilled 
workers and local 
workers due to lack 
of skills 
Between 
Groups 
0.668 2 0.334 1.254 0.298 
Within Groups 9.061 34 0.266   
Total 9.729 36    
The p-values for “reduced productivity levels due to lack of skills” (0.043), and 
that of “demand of skills and high employee turnover due to lack of skills” 
(0.027) were less than 0.05 (the significance level) and thus null hypothesises 
are rejected for the two variables. Thus, the rating for “Reduced Productivity 
Levels Due to Lack of Skills”, and “Demand of Skills and high employee 
turnover due to lack of skills” differs with organizational experience.  
On the other hand perception on the “inter-cultural conflict between 
imported skilled workers and local workers”, and “low levels of workmanship”, 
does not differ with organizational experience. The analysis of where the 
differences lie is shown in the table 26 below: 
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Table 26: Multiple comparisons by organisational experience 
Multiple Comparisons 
LSD 
Dependent 
Variable 
(I) 
Organisational 
Experience 
(J) 
Organisational 
Experience 
Mean 
Difference (I-
J) 
Sig. 
Reduced 
productivity levels 
due to lack of skills 
5 - 10 11 - 20 -0.61071* 0.029 
> 20 -0.50469* 0.018 
11 - 20 5 - 10 0.61071* 0.029 
> 20 0.10602 0.604 
> 20 5 - 10 0.50469* 0.018 
11 - 20 -0.10602 0.604 
Demand of skills 
and high 
employee 
turnover due to 
lack of skills 
5 - 10 11 - 20 -0.82143* 0.027 
> 20 -0.74097* 0.009 
11 - 20 5 - 10 0.82143* 0.027 
> 20 0.08046 0.766 
> 20 5 - 10 0.74097* 0.009 
11 - 20 -0.08046 0.766 
*. The mean difference is significant at the 0.05 level. 
Organisations with 5-10 years’ experience rated the consequences of 
Reduced Productivity Levels Due to Lack of Skills lower than those with 11-20 
years organizational experience (p-value = 0.029) and also lower than those 
with more than 20 years organizational experience (p-value = 0.018). There 
were no significant differences between the 11 – 20 years and those with 
more than 20 years organizational experience group.   
The same pattern was observed for the Like the ratings for “Demand of Skills 
and high employee turnover due to lack of skills” were the organisations with 
5-10 years’ experience had ratings that were significantly lower than those 
with 11-20 years’ experience (p-value = 0.027) and also lower than those with 
more than 20 years’ experience (p-value = 0.009) and no differences 
between the 11-20 years and more than 20 years organizational experience 
groups. 
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4.4.1.9. Sector 
To assess whether the ratings of consequences of the skilled labour shortage in 
South Africa differ depending on sector, independent sample t-test was 
conducted. The null hypothesis was that the average rating of the 
consequences of the skilled labour shortage in South Africa is the same for 
both public and private sectors. The alternative hypothesis that the average 
rating of the consequences of the skilled labour shortage in South Africa is 
differs by sector. The results are shown in the Table 27 below. 
Table 27: T-test for equality of means by sector 
Group Statistics 
t-test for Equality 
of Means 
Sector N Mean 
Std. 
Deviation 
t P-Value 
Reduced 
Productivity 
Levels Due to 
Lack of Skills 
Private 30 4.32 0.373 
1.637 0.112 
Public 3 3.93 0.603 
Low levels of 
workmanship 
due to lack of 
skills 
Private 29 4.38 0.381 
2.069 0.047 
Public 3 3.91 0.353 
Demand of Skills 
and high 
employee 
turnover due to 
lack of skills 
Private 30 4.26 0.522 
1.502 0.143 
Public 3 3.76 0.861 
Inter-cultural 
Conflict 
between 
Imported Skilled 
Workers and 
Local Workers 
due to lack of 
skills 
Private 30 4.17 0.433 
3.276 0.003 
Public 3 3.30 0.529 
The results shows that there are significant differences between the private 
and the public sector in “Low levels of workmanship due to lack of skills” and 
“Inter-cultural Conflict between Imported Skilled Workers and Local Workers 
due to lack of skills” since the p-values of the t-tests were less than 0.05. The 
mean ratings shows that the private sectors agree with the low levels of 
workmanship and inter-cultural conflict between imported skilled workers and 
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local workers more compared to their public sector counterparts. There were 
so significant differences in the rating of the consequences of the skilled 
labour shortage for “Reduced Productivity Levels Due to Lack of Skills”, and 
“Demand of Skills and high employee turnover due to lack of skills” by sector 
as the p-values were greater than 0.05 
4.4.1.10. Biggest project 
One-way analysis of variance (ANOVA) was used to assess whether the 
ratings of consequences of the skilled labour shortage in South Africa differ 
depending on biggest project undertaken. The null hypothesis was that the 
average rating of the consequences of the skilled labour shortage in South 
Africa is the same for all the biggest project groups undertaken against the 
alternative hypothesis that the average rating of the consequences of the 
skilled labour shortage in South Africa is differs with the biggest project 
undertaken. The results are shown in Table 28 – Table 30. 
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Table 28: Descriptive statistics for effects of skilled labour shortage by size of biggest 
project 
Descriptives 
 N Mean Std. 
Def 
Minimum Maximum 
Reduced 
Productivity 
Levels Due to 
Lack of Skills 
< 50 million 
rand 
5 4.0000 0.608 3.30 4.70 
50-250 
million rand 
5 4.2200 0.249 3.90 4.40 
250-500 
million rand 
1
5 
4.4326 0.254 3.89 4.80 
> 500 million 
rand 
1
1 
4.1698 0.488 3.40 4.70 
Total 3
6 
4.2627 0.411 3.30 4.80 
Low levels of 
workmanship 
due to lack of 
skills 
< 50 million 
rand 
5 4.3444 0.648 3.50 5.00 
50-250 
million rand 
5 4.1778 0.217 3.89 4.44 
250-500 
million rand 
1
5 
4.5037 0.278 4.00 4.78 
> 500 million 
rand 
1
0 
4.1667 0.495 3.44 4.89 
Total 3
5 
4.3381 0.420 3.44 5.00 
Demand of 
Skills and high 
employee 
turnover due to 
lack of skills 
< 50 million 
rand 
5 3.7714 0.831 2.86 4.71 
50-250 
million rand 
5 4.3714 0.458 3.86 5.00 
250-500 
million rand 
1
5 
4.3825 0.288 3.86 4.86 
> 500 million 
rand 
1
1 
4.1169 0.641 2.71 4.86 
Total 3
6 
4.2149 0.548 2.71 5.00 
Inter-cultural 
Conflict 
between 
Imported 
< 50 million 
rand 
5 3.7800 0.390 3.10 4.10 
50-250 
million rand 
5 3.7600 0.733 2.90 4.50 
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Descriptives 
 N Mean Std. 
Def 
Minimum Maximum 
Skilled Workers 
and Local 
Workers due to 
lack of skills 
250-500 
million rand 
1
5 
4.3600 0.348 3.50 4.80 
> 500 million 
rand 
1
1 
4.0045 0.497 3.38 4.80 
Total 3
6 
4.0875 0.511 2.90 4.80 
For all biggest project undertaken groups, there were high ratings for the 
consequences of the skilled labour shortage in South Africa. The analysis of 
whether the differences in ratings by biggest project undertaken groups are 
significant or not are shown in the ANOVA table in Table 29. 
Table 29: ANOVA table for effects of skilled labour shortage by biggest project 
ANOVA 
 Sum of 
Squares 
df Mean 
Square 
F Sig. 
Reduced 
productivity levels 
due to lack of skills 
Between 
Groups 
0.882 3 0.294 1.875 0.154 
Within Groups 5.017 32 0.157   
Total 5.899 35    
Low levels of 
workmanship due 
to lack of skills 
Between 
Groups 
.834 3 0.278 1.671 0.193 
Within Groups 5.156 31 0.166   
Total 5.990 34    
Demand of skills 
and high employee 
turnover due to 
lack of skills 
Between 
Groups 
1.633 3 0.544 1.963 0.139 
Within Groups 8.874 32 0.277   
Total 10.507 35    
Inter-cultural 
conflict between 
Imported skilled 
workers and local 
workers due to lack 
of skills 
Between 
Groups 
2.199 3 0.733 3.386 0.030 
Within Groups 6.927 32 0.216   
Total 9.126 35    
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The p-value for “Inter-cultural Conflict between Imported Skilled Workers and 
Local Workers due to lack of skills” (0.030), was less than 0.05 (the significance 
level) and thus null hypothesis is rejected for the variable. It can be concluded 
that, the rating for “Inter-cultural Conflict between Imported Skilled Workers 
and Local Workers due to lack of skills”, differs with the biggest project 
undertaken.  
On the other hand perception on demand of skills and high employee 
turnover, reduced productivity levels, and low levels of workmanship, does not 
differ with biggest project undertaken. The analysis of where the differences lie 
is shown in the Table 30. 
Table 30: Multiple comparisons by biggest projects 
Multiple Comparisons 
LSD 
Dependent 
Variable 
(I) Biggest 
project 
(J) Biggest project Mean Difference 
(I-J) 
Sig. 
Inter-cultural 
conflict 
between 
imported 
skilled workers 
and local 
workers due 
to lack of skills 
< 50 million 
rand 
50-250 million rand 0.02000 0.946 
250-500 million 
rand 
-0.58000 0.022 
> 500 million rand -0.22455 0.378 
50-250 million 
rand 
< 50 million rand -0.02000 0.946 
250-500 million 
rand 
-0.60000 0.018 
> 500 million rand -0.24455 0.337 
250-500 million 
rand 
< 50 million rand 0.58000 0.022 
50-250 million rand 0.60000 0.018 
> 500 million rand 0.35545 0.063 
> 500 million 
rand 
< 50 million rand 0.22455 0.378 
50-250 million rand 0.24455 0.337 
250-500 million 
rand 
-0.35545 .063 
Multiple comparison indicated that those organisations that handled projects 
that were worth 250 -500 million rand rated “Inter-cultural Conflict between 
Imported Skilled Workers and Local Workers due to lack of skills” significantly 
higher than those who handled biggest projects worth less than 50 million 
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rands (p-value = 0.022) and also higher than those who handled biggest 
projects worth 50 – 250 million rands (p-value = 0.018). There were no 
significant differences between the perceptions of organisations that handled 
biggest projects worth more than 500 million rand and other groups. 
4.4.1.11. Interpretation/discussion of results 
Examination of Table 31 shows that there were only 21 instances where the 
consequences of the skilled labour shortage in the construction industry were 
affected by demographic variables out of 315 possibilities. The results show the 
variable “lack of skills reduces productivity levels” is influenced by the 
qualification of the respondents. The variable “high levels of rework contribute 
to schedule overruns” is influenced by the status of the respondents. Age is 
influenced by two variables: “lack of performance management skills by 
supervisors contributes to late completion of projects” and “the majority of 
skilled workers are over the age of 45”. It is interesting to note that the variable 
“the majority of skilled workers are over the age of 45” was also influenced by 
“personal experience” and “organisational experience”. 
The variable “Lack of communication” also were influenced by 
“organisational experience”. “Poor numeracy skills was the only variable to be 
influenced by “sector”.  
4.4.1.12. Testing of Hypothesis 1 
Hypothesis 1 stated that the ratings of the consequences of the skilled labour 
shortage in South Africa differ depending on demographic data. 
From Table 31 below it can be noted that there were only 21 instances where 
the consequences of the skilled labour shortage in the construction industry 
were affected by demographic variables out of 315 possibilities. This equates 
to 6.67% of the variables. Table 31 further outlines that status, age, personal 
experience, qualification, organisational experience and sector significantly 
influenced the rating of the consequences of the skilled labour shortage in the 
construction industry. This indicates a substantial degree of consensus in the 
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rating of the consequences of the shortage of skilled labour, regardless of the 
demographic background of the respondents. Therefore the hypothesis that 
the consequences of the skilled labour shortage in the construction industry 
differ depending on demographic data is not supported. 
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Table 31: Kruskal-Wallis test of demographic data 
Ref   Gender Status Age 
Personal 
Experience Qualification Discipline 
Organisational 
Experience Sector 
Biggest 
Project 
    p-value p-value p-value p-value p-value p-value p-value p-value p-value 
B1 
Low productivity is a major 
cause of project late completion 
- - - - - - - - - 
B2 
Lack of skills reduces productivity 
levels 
- - - - Sig - - - - 
B3 
Contractors factor-in low 
productivity in their project 
schedules 
- - - - - - - - - 
B4 
High levels of rework contribute 
to schedule overruns 
- Sig - - - - - - - 
B5 
Lack of skills results in increased 
supervision time 
- - - - - - - - - 
B6 
A lack of performance 
management skills by supervisors 
contributes to late completion of 
projects. 
- - Sig - - - - - - 
B7 
Inexperienced workers cause 
accidents therefore causing 
work stoppages 
- - - - - - - - - 
B8 
The majority of skilled workers are 
over the age of 45 
- - Sig Sig - - Sig - - 
B9 
Skilled workers burnout due to 
being over-worked 
- - - - - - - - - 
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Ref   Gender Status Age 
Personal 
Experience Qualification Discipline 
Organisational 
Experience Sector 
Biggest 
Project 
    p-value p-value p-value p-value p-value p-value p-value p-value p-value 
B10 
Skilled workers have low morale 
due to lack of appreciation 
- - - - - - - - - 
C1 
Inability to interpret construction 
drawings 
- - - - - - - - - 
C2 
Inability to understand 
specifications 
- - - - - - - - - 
C3 Lack of communication skills - - - - - - Sig - - 
C4 Poor numeracy skills - - - - - - - Sig - 
C5 Illiteracy - - - - - - - - - 
C6 
Poor knowledge of construction 
materials 
- - - - - - - - - 
C7 
Inability to use construction tools 
and equipment 
- - - - - - - - - 
C8 
Poor knowledge of construction 
techniques 
- - - - - - - - - 
C9 Poor Analytical Thinking - - - - - - - - - 
D1 
Skilled workers exploit their 
demand by job-hopping 
- - - - - - - - - 
D2 
The job-hopping of skilled 
workers inflates labour costs 
- - - - - - - - - 
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Ref   Gender Status Age 
Personal 
Experience Qualification Discipline 
Organisational 
Experience Sector 
Biggest 
Project 
    p-value p-value p-value p-value p-value p-value p-value p-value p-value 
D3 
High employee turnover in an 
organisation reduces 
productivity while replacements 
are being sought. 
- - - - - - - - - 
D4 
High employee turnover in an 
organisation reduces 
productivity while replacements 
get up to speed with their new 
roles. 
- - - - - - - - - 
D5 
The high employee turnover of 
skilled workers disrupts mentoring 
and training of junior workers 
- - - - - - Sig - - 
D6 
The high employee turnover of 
skilled workers reduces the 
morale of other workers in the 
organisation 
- - - - - - Sig - - 
D7 
A high employee turnover in an 
organisation negatively affects 
the organisation's public 
perception 
- - - - - - - - - 
E1 
South Africa does not have 
enough skilled labour to meet 
the demands of the construction 
industry 
- - - - - - - Sig Sig 
E2 
The importation of skilled labour 
is necessary for the construction 
industry to meet its demands 
- Sig - - - - - Sig Sig 
E3 
Imported skilled workers transfer 
skills to local workers 
- - - - - - - Sig Sig 
E4 
Imported skilled workers are 
more productive than local 
- - - - - - - - - 
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Ref   Gender Status Age 
Personal 
Experience Qualification Discipline 
Organisational 
Experience Sector 
Biggest 
Project 
    p-value p-value p-value p-value p-value p-value p-value p-value p-value 
skilled workers 
E5 
Imported skilled workers are 
more competent than local 
skilled workers 
- - - - - - - Sig - 
E6 
Imported skilled workers are 
cheaper than local skilled 
workers 
- Sig - - - - - - - 
E7 
Local workers feel that foreign 
workers take their job 
opportunities 
- - - - - - - - - 
E8 
Local workers feel that 
employers prefer foreign workers 
to locals workers 
- Sig - - - - - - - 
E9 
Local workers discriminate 
against foreign workers 
- - - - Sig - - - - 
E10 
Foreign workers are less likely to 
go on strike when compared to 
local workers 
- - - - - - - - - 
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4.4.2. Hypothesis two 
Section B of the questionnaire asked the respondents to indicate how 
productivity is impacted by the lack of skilled labour. On a 5-point Likert Scale the 
respondents were requested to indicate whether reduced productivity levels are 
due to lack of skills. The 5-point Likert scale was outlined in the following manner: 
1 = strongly disagree; 
2 = disagree; 
3 = Neutral; 
4 = Agree; and 
5 = strongly agree 
The respondents also had an option to select “unsure” in instances where there 
were uncertain about the response to select 
4.4.2.1. Analysis 
        Table 32 below outlines the mean ratings of the ten (10) statements on 
“Reduced productivity levels due to lack of skills” was recalculated as a 
percentage and ranked according to importance. The mean was also 
calculated mean on the scale, variables with a mean above the average 
mean 60% are considered to be above average rating and therefore 
respondents were agreeing with the statements. All the statements had an 
average above average and therefore respondents agreed with all 
statements. 
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        Table 32: Evidence of reduced productivity due to lack of skills 
Reduced productivity levels due to lack of skills    
        
Ref. Rank   Mean % 
B2 1 Lack of skills reduces productivity levels 4.5 90% 
B5 2 
Lack of skills results in increased supervision time 4.5 90% 
B4 3 
High levels of rework contribute to schedule overruns 4.5 90% 
B7 4 
Inexperienced workers cause accidents therefore 
causing work stoppages 
4.3 86% 
B10 5 
Skilled workers have low morale due to lack of 
appreciation 
4.2 84% 
B6 6 
A lack of performance management skills by supervisors 
contributes to late completion of projects 
4.2 84% 
B1  7 
Low productivity is a major cause of project late 
completion 
4.1 82% 
B9 8 
Skilled workers burnout due to being over-worked 4.1 82% 
B3 9 
Contractors factor-in low productivity in their project 
schedules 
3.8 76% 
B8 10 
The majority of skilled workers are over the age of 45 3.8 76% 
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Table 33: Analysis of sub-problem two 
Reduced productivity levels due to lack of skills  
      Frequency (%) Descriptive Statistics 
Ref. Rank   1 2 3 4 5 Mean Median Mode Std Def Skewness 
B2 1 Lack of skills reduces productivity levels 0 0 0 49 51 4.5 5 5 0.51 -0.06 
B5 2 Lack of skills results in increased supervision time  0 0 0 50 50 4.5 4.5 4 0.51 0.00 
B4 3 
High levels of rework contribute to schedule 
overuns 0 0 11 28 61 4.5 5 5 0.69 -1.01 
B7 4 
Inexperienced workers cause accidents 
therefore causing work stoppages 0 0 8 51 41 4.3 4 4 0.63 -0.36 
B10 5 
Skilled workers have low morale due to lack of 
appreciation 0 9 3 40 49 4.2 4 5 1.13 -1.92 
B6 6 
A lack of performance management skills by 
supervisors contributes to late completion of 
projects 0 5 11 46 38 4.2 4 4 0.83 -0.93 
B1  7 
Low productivity is a major cause of project late 
completion 0 3 8 62 27 4.1 4 4 0.67 -0.74 
B9 8 
Skilled workers burnout due to being over-
worked 0 6 8 47 39 4.1 4 4 1.06 -1.92 
B3 9 
Contractors factor-in low productivity in their 
project schedules 0 14 11 42 33 3.8 4 4 1.19 -1.24 
B8 10 
The majority of skilled workers are over the age of 
45  0 6 11 54 29 3.8 4 4 1.21 -1.84 
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Mode: Reduced productivity levels due to lack of skills had a mode of either a 
4 or a 5 for the statements, which indicates that respondents were agreeing 
with the statements. 
Median: The median for the statements on reduced productivity levels due to 
lack of skills were at least 4. This indicates that 50% of the respondents rated 
each statement a 4 or a 5. This means that at least half of the respondents 
were either agreeing of strongly agreeing with each statement. 
Mean: The mean for all the statements on reduced productivity levels due to 
lack of skills ranged between 3.8 and 4.5 out of 5. This is an indication that 
respondents were agreeing that lack of skills causes reduced productivity. 
Standard Deviation: The top 4 statements on reduced productivity levels due 
to lack of skills, the 6th and the 7th had standard deviations less than 1. This is an 
indication that there is very little variability around the mean and hence the 
ratings are closely clustered around the mean. The 5th, 8th, 9th and 10th 
statements had standard deviations slightly above, which indicates that the 
responses are still reasonably packed together around the mean. It can thus 
be concluded that most respondents agree that lack of skills causes reduced 
productivity. 
Skewness: Nine out of the 10 statements on reduced productivity levels due to 
lack of skills were negatively skeweed implying that most of the ratings were 
on the upper end of the rating scale. Negative skewness implies that the 
median is above the mean then all statements had means that were already 
high. One statement had a skewness of zero because the median was 4.5 
and the mean was also 4.5. 
4.4.2.2. Interpretation/discussion of results 
The findings in Table 32 and Table 33 indicate that the variables “lack of skills 
reduces productivity levels”; “lack of skills results in increased supervision time 
and “high levels of rework contribute to schedule overruns” ranked highest 
with 90% evidence rating, indicating that there is conclusive evidence that 
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these three variables contribute towards reduced productivity. Proudfoot 
Consulting (2008: 6) concurrs with this result, stating that the shortage of skilled 
labour is the biggest barrier to productivity. Lombard (2006: 21) also states that 
training and skill development through skill levels and motivation impacts on 
the number of construction errors, thereby affecting project and rework costs. 
Lombard (2006: 21) further explains that improved skill levels can also have a 
positive impact on project duration. The evidence ratings for all the variables 
ranged from 90% to 76% which indicates that the respondents agree that lack 
of skill does lead to reduced productivity. Though still high at 76% the variable 
“The majority of skilled workers are over the age of 45” has the lease evidence 
rating. Although Perry (2010: 22) defines older workers as workers above the 
age of 58, the fact that the majority of workers are older than the age of 45 is 
concerning. This is even more concerning in light of the characteristics given 
by Hursh et al, (2006: 46) which are decreases in cognitive and perceptual 
abilities that affect memory, hearing, reaction time, attention, vision, 
coordination, and physical strength as these may lead to accidents on 
construction projects. 
4.4.2.3. Testing of hypothesis two 
In order to assess this hypothesis, a one sample t-test was conducted between 
the mean rating of ‘Reduced Productivity Levels Due to Lack of Skills’ against 
the midpoint of the scale. The null hypothesis was that the mean rating is 
equal to the midpoint of the scale (3) and the alternative hypothesis was that 
the mean rating is greater than the midpoint of the scale. This is a one tailed t-
test. The results are shown in Table 34 below. 
Table 34: One sample statistics on hypothesis two 
One-Sample Statistics 
One-Sample Test against 
midpoint of scale (Test Value = 
3) 
 N Mean 
Std. 
Deviation 
t P-value Difference 
Reduced Productivity 
Levels Due to Lack of Skills 
37 4.26 0.405 18.95 0.000 1.26 
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The mean rating for ‘reduced productivity levels due to lack of skills’ was 4.26. 
The t-statistic was 18.95 with a p-value of 0.000. Thus, since the p-value of the t-
test is less than 0.05 (the significance level), the null hypothesis is rejected and 
it is concluded that the respondents agree that shortage of skilled workers 
leads to low levels of productivity. Therefore, Hypothesis two, which states that 
the shortage of skilled workers leads to low levels of productivity is supported.  
4.4.3. Hypothesis three 
Section C of the questionnaire asked the respondents to indicate if there is 
evidence that lack of skill can have an impact on workmanship on 
construction projects. On a 5-point Likert scale the respondents were 
requested to indicate their responses. The 5-point Likert scale was structured in 
the following manner: 
 1 = no evidence; 
 2 = poor evidence; 
 3 = Neutral; 
 4 = good evidence ; and 
 5 = very strong evidence 
The respondents also had an option to select ‘unsure’ in instances where they 
were uncertain about the response to select. 
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4.4.3.1. Analysis 
 The mean ratings of the 9 statements on skills levels and workmanship were 
at least 82%, which was higher than the average mean of 60%.  This means 
that all the statements had a mean above average and therefore 
respondents agreed with all statements as outlined in Table 35. 
Table 35: Evidence on consequences of skills levels on workmanship 
Skills levels and workmanship  
        
Ref. Rank   Mean % 
C13 1 Lack of communication skills 4.46 89% 
C15 2 Illiteracy 4.28 86% 
C12 3 Inability to understand specifications 4.24 85% 
C14 4 Poor numeracy skills 4.22 84% 
C18 5 Poor knowledge of construction techniques 4.22 84% 
C11 6 Inability to interpret construction drawings 4.16 83% 
C17 7 Inability to use construction tools and 
equipment 
4.16 83% 
C16 8 Poor knowledge of construction materials 4.11 82% 
C19 9 Poor analytical thinking 4.08 82% 
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Table 36: Analysis of sub-problem three 
Skills levels and workmanship 
      Frequency (%) Descriptive Statistics 
Ref. Rank   1 2 3 4 5 Mean Median Mode StdDef Skewness 
C13 1 Lack of communication skills 0 0 0 42 58 4 5 5 0.90 -3.49 
C15 2 Illiteracy 0 3 3 46 49 4 4 5 1.00 -2.58 
C12 3 Inability to understand specifications 0 0 3 58 39 4 4 4 0.89 -2.98 
C14 4 Poor numeracy skills 0 3 6 47 44 4 4 4 1.00 -2.38 
C18 5 Poor knowledge of construction techniques 0 0 0 67 33 4 4 4 0.85 -3.27 
C11 6 Inability to interpret construction drawings 0 0 6 61 33 4 4 4 0.90 -2.77 
C17 7 Inability to use construction tools and equipment 0 6 8 39 47 4 4 5 1.09 -1.96 
C16 8 Poor knowledge of construction materials 0 6 6 50 39 4 4 4 1.05 -2.06 
C19 9 Poor analytical thinking 3 0 6 58 33 4 4 4 1.04 -2.38 
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Mode: Statements on skills levels and workmanship had a mode of either a 4 
or a 5 for the statements, which indicates that respondents were agreeing 
with the statements. 
Median: The median for the statements on skills levels and workmanship were 
at least 4. This indicates that 50% of the respondents rated each statement a 4 
or a 5. This means that at least half of the respondents were either agreeing of 
strongly agreeing with each statement. 
Mean: The mean for all the statements on skills levels and workmanship were 
at least 4.08. This is an indication that respondents were agreeing with the skills 
levels and workmanship statements. 
Standard Deviation: The first, third, fifth, and sixth statements on skills levels and 
workmanship had standard deviations less than 1. This is an indication that 
there is very little variability around the mean and hence the ratings are 
closely clustered around the mean. The second, fourth, seventh, eighth and 
ninth statements had standard deviations of one or slightly above one, which 
indicates that the responses are still reasonably packed together around the 
mean. It can thus be concluded that most respondents agreed with the skills 
levels and workmanship statements. 
Skewness: All the nine statements on skills levels and workmanship were 
negatively skewered implying that most of the ratings were on the upper end 
of the rating scale.  
4.4.3.2. Interpretation/discussion of results 
After calculating the means of all the variables the data was converted to 
percentage ratings. Table 35 and Table 36 indicate the evidence ratings of 
the nine variables. The top five contributors to poor workmanship based on 
the findings of the study are: 
 Lack of communication skills 
 Illiteracy 
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 Inability to understand specifications 
 Poor numeracy skills 
 Poor knowledge of construction techniques 
The standard deviations of the top five variables are 1 or less. This indicates 
that there is very little variability around the mean and hence the ratings are 
closely clustered around the mean. It was alarming to note that “poor 
analytical thinking” ranked lowest of the nine variables. All the nine variables 
have a negative skewness, indicating that the respondents’ observations fall 
within the last half of the Likert scale representing “Good evidence” to “Very 
strong evidence” 
The results partly link to the study by Ali and Wen (2011: 61) which found that 
poor workmanship in construction projects is caused by the following factors: 
 Poor project management 
 Complicated role of sub-contractor 
 Lack of experience and competency of labourers 
 Language barrier to communication and lack of communication 
 Unsuitable construction equipment 
 Poor weather condition 
 Limited time 
 Limited cost 
  
4.4.3.3. Testing of hypothesis three 
To assess this hypothesis one sample t-test was conducted between the mean 
rating of “Low levels of workmanship due to lack of skills” against the midpoint 
of the scale. The null hypothesis was that the mean rating is equal to the 
midpoint of the scale (3) and the alternative hypothesis was that the mean 
rating is greater than the midpoint of the scale. This is a one tailed t-test. The 
results are shown below. 
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Table 37: One sample statistics on hypothesis three 
One-Sample Statistics 
One-Sample Test against 
midpoint of scale (Test Value 
= 3) 
 N Mean 
Std. 
Deviation 
t P-value 
Differenc
e 
Low levels of workmanship 
due to lack of skills 
36 4.33 0.418 19.09 0.000 1.33 
The mean rating for “Low levels of workmanship due to lack of skills” was 4.33. 
The t-statistic was 19.09 with a p-value of 0.000. Thus, since the p-value of the t-
test is less than 0.05 (the significance level), the null hypothesis is rejected and it is 
concluded that the respondents agreed that the usage of unskilled workers to 
do specialist tasks leads to poor levels of workmanship. Therefore, hypothesis 
three which states that usage of unskilled workers to do specialist tasks leads to 
poor levels of workmanship is supported. 
4.4.4. Hypothesis four 
Section D of the questionnaire asked the respondents to indicate how the skilled 
labour shortage impacts employee turnover in the construction industry. On a 5-
point Likert scale the respondents were requested to indicate whether reduced 
productivity levels are due to lack of skills. The 5-point Likert scale was outlined in 
the following manner: 
1 = strongly disagree; 
2 = disagree; 
3 = Neutral; 
4 = Agree; and 
5 = strongly agree 
The respondents also had an option to select “unsure” in instances where there 
were uncertain about the response to select 
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4.4.4.1. Analysis 
The mean ratings of the 9 statements on skills demand and employee turnover 
were at least 81% which was higher than the average mean of 60%.  This means 
that all the statements had a mean above average and therefore respondents 
agreed with all statements 
 
Table 38: Evidence of consequences of skills demand on employee turnover 
Skills demand and employee turnover  
        
Ref. Rank   Mean % 
D22 1 
High employee turnover in an organisation reduces 
productivity while replacements are being sought. 
4.30 86% 
D23 1 
High employee turnover reduces productivity while 
replacements get up to speed with new roles. 
4.30 86% 
D20 2 Skilled workers exploit their demand by job-hopping. 4.27 85% 
D21 3 The job-hopping of skilled workers inflates labour costs. 4.22 84% 
D25 4 
The high employee turnover of skilled workers reduces the 
morale of other workers in the organisation. 
4.14 83% 
D24 5 
The high employee turnover of skilled workers disrupts 
mentoring and training of junior workers. 
4.08 82% 
D26 6 
A high employee turnover negatively affects a 
company's public perception. 
4.03 81% 
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Table 39: Analysis of sub-problem four 
Skills demand and employee turnover 
      Frequency (%) Descriptive Statistics 
Ref. Rank   1 2 3 4 5 Mean Median Mode StdDef Skewness 
D22 1 
High employee turnover in an organisation 
reduces productivity while replacements are 
being sought. 0 3 5 51 41 4 4 4 0.70 -1.00 
D23 1 
High employee turnover reduces productivity 
while replacements get up to speed with new 
roles. 0 3 3 57 38 4 4 4 0.66 -1.02 
D20 2 
Skilled workers exploit their demand by job-
hopping. 0 0 5 62 32 4 4 4 0.56 0.02 
D21 3 
The job-hopping of skilled workers inflates labour 
costs. 0 3 8 54 35 4 4 4 0.71 -0.83 
D25 4 
The high employee turnover of skilled workers 
reduces the morale of other workers in the 
organisation.  0 5 11 49 35 4 4 4 0.82 -0.90 
D24 5 
The high employee turnover of skilled workers 
disrupts mentoring and training of junior workers.  0 6 8 47 39 4 4 4 1.06 -1.92 
D26 6 
A high employee turnover negatively affects a 
company's public perception. 3 8 11 41 38 4 4 4 1.04 -1.15 
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Mode: All the 7 Statements on skills levels and employee turnover had a mode 
of 4, which indicates that respondents were agreeing with the statements. 
Median: The median for all the statements on skills levels and employee 
turnover were 4. This indicates that 50% of the respondents rated each 
statement a 4 and above. This means that at least half of the respondents 
were either agreeing of strongly agreeing with each statement. 
Mean: The mean for all the statements on skills levels and employee turnover 
were ranging from 4.03 to 4.30. This is an indication that respondents were 
agreeing with the skills levels and employee turnover statements. 
Standard Deviation: The standard deviation for the top 5 statements on skills 
levels and employee turnover were all less than 1. This is an indication that 
there is very little variability around the mean and hence the ratings are 
closely clustered around the mean. The bottom 2 statements had standard 
deviations slightly above one, which indicates that the responses are still 
reasonably packed together around the mean. It can thus be concluded that 
most respondents agreed with the skills levels and employee turnover. 
Skewness: Six out of 7 statements on skills levels and employee turnover were 
negatively skewered implying that most of the ratings were on the upper end 
of the rating scale.  
4.4.4.2. Interpretation/discussion of results 
After calculating the means of all the variables the data was converted to 
percentage ratings.  The findings in Table 38 presents the “agreement” ratings 
of the seven variables. The top five variables in terms on whether skills demand 
influences employee turnover are: 
 High employee turnover in an organisation reduces productivity while 
replacements are being sought; 
 High employee turnover reduces productivity while replacements get up to 
speed with new roles; 
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 Skilled workers exploit their demand by job-hopping; 
 The job-hopping of skilled workers inflates labour costs; and 
 The high employee turnover of skilled workers reduces the morale of other 
workers in the organisation. 
All the seven variables have a negative skewness and that indicates that the 
respondents’ observations fall within the last half of the Likert scale 
representing “Agree” and “Strongly agree” 
The standard deviations of the top five variables are 1 or less. This indicates 
that there is very little variability around the mean and hence the ratings are 
closely clustered around the mean. Two of the seven variables have standard 
deviations above 1. The variables are “the high employee turnover of skilled 
workers disrupts mentoring and training of junior workers” and “A high 
employee turnover negatively affects a company’s public profile” and these 
variables are ranked second-last (5) and last (6) respectively. The results partly 
link to the study by Benedict, Josiah, Ogungbenle and Akpeti (2012:121) 
whose findings were the effects of labour turnover are reduced production, 
increased cost of recruitment, work disruption, increased overtime, additional 
turnover and difficulty to employ a good worker. 
4.4.4.3. Testing of hypothesis four 
One sample t-test was used to test the hypothesis that the mean rating of 
“Demand of Skills and high employee turnover due to lack of skills” against the 
midpoint of the scale. The null hypothesis was that the mean rating is equal to 
the midpoint of the scale (3) and the alternative hypothesis was that the 
mean rating is higher than the midpoint of the scale. This is a one tailed t-test. 
The results are shown below: 
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Table 40: One sample statistics on hypothesis four 
One-Sample Statistics 
One-Sample Test against 
midpoint of scale (Test Value 
= 3) 
 N Mean 
Std. 
Deviation 
t P-value 
Differenc
e 
Demand of Skills and high 
employee turnover due 
to lack of skills 
37 4.21 0.543 13.49 0.000 1.21 
The average rating for “demand of skills and high employee turnover due to 
lack of skills” was 4.21. The t-statistic was 13.49 with a p-value of 0.000. Thus, 
since the p-value of the t-test is less than 0.05 (the significance level), the null 
hypothesis is rejected and it is concluded that the demand for skilled workers 
leads to high employee turnover in construction companies. Therefore 
hypothesis four, which states that demand for skilled workers leads to high 
employee turnover in construction companies is supported. 
4.4.5. Hypothesis five 
Section E of the questionnaire asked the respondents to indicate whether the 
skilled labour shortage leads to inter-cultural conflict between imported skilled 
workers and local workers in the construction industry. On a 5-point Likert scale 
the respondents were requested to indicate their responses. The 5-point Likert 
scale was structured in the following manner: 
1 = strongly disagree; 
2 = disagree; 
3 = Neutral; 
4 = Agree; and 
5 = strongly agree 
The respondents also had an option to select “unsure” in instances where 
there were uncertain about the response to select 
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4.4.5.1. Analysis 
Table 41: Evidence of inter-cultural conflict between imported skilled labour and local 
workers 
Inter-cultural conflict between imported skilled workers and local workers  
        
Ref. Rank   Mean % 
E34 1 
Local workers feel that employers prefer foreign 
workers to local workers. 
4.32 86% 
E27 2 
South Africa does not have enough skilled people to 
meet the demands of the construction industry. 
4.24 85% 
E36 3 
Foreign workers are less likely to go on strike when 
compared to local workers. 
4.14 83% 
E28 4 
The importation of skilled labour is necessary for the 
construction industry to meet its demands. 
4.05 81% 
E32 5 
Imported skilled workers are cheaper than local skilled 
workers. 
4.03 81% 
E35 6 Local workers discriminate against foreign workers. 4.03 81% 
E29 7 Imported skilled workers transfer skills to local workers 3.92 78% 
E30 8 
Imported skilled workers are more productive than 
local skilled workers. 
3.89 78% 
E33 9 
Local workers feel that foreign workers take their job 
opportunities. 
3.78 76% 
E31 10 
Imported skilled workers are more competent than 
local skilled workers. 
3.65 73% 
 
Table 41 above outlines the mean ratings of the 10 statements on Inter-cultural 
conflict between imported skilled workers and local workers were at least 73% 
which was higher than the average mean of 60%.  This means that all the 
statements had a mean above average and therefore respondents agreed 
with all statements
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Table 42: Analysis of sub-problem five 
Inter-cultural conflict between imported skilled workers and local workers 
      Frequency (%) Descriptive Statistics 
Ref. Rank   1 2 3 4 5 Mean Median Mode StdDef Skewness 
E34 1 
Local workers feel that employers prefer foreign 
workers to local workers. 0 3 3 54 41 4 4 4 1.01 -1.24 
E27 2 
South Africa does not have enough skilled 
people to meet the demands of the construction 
industry. 0 0 3 58 39 4 4 4 1.20 -1.13 
E36 3 
Foreign workers are less likely to go on strike when 
compared to local workers. 5 0 5 54 35 4 4 4 0.89 -2.98 
E28 4 
The importation of skilled labour is necessary for 
the construction industry to meet its demands. 3 16 3 30 49 4 4 5 1.09 -0.65 
E32 5 
Imported skilled workers are cheaper than local 
skilled workers. 0 14 8 41 38 4 4 4 1.06 -0.58 
E35 6 
Local workers discriminate against foreign 
workers. 3 8 8 46 35 4 4 4 0.95 -1.94 
E29 7 
Imported skilled workers transfer skills to local 
workers 0 16 14 32 38 4 4 5 1.15 -2.21 
E30 8 
Imported skilled workers are more productive 
than local skilled workers. 0 3 9 63 26 4 4 4 1.44 -1.35 
E33 9 
Local workers feel that foreign workers take their 
job opportunities. 0 19 11 43 27 4 4 4 0.67 -1.07 
E31 10 
Imported skilled workers are more competent 
than local skilled workers. 0 12 12 44 32 4 4 4 1.01 -0.90 
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Mode: All the 10 Statements on inter-cultural conflict between imported skilled 
workers and local workers had a mode of either 4 or 5, which indicates that 
respondents were agreeing with the statements. 
Median: The median for all the statements on inter-cultural conflict between 
imported skilled workers and local workers were 4. This indicates that 50% of 
the respondents rated each statement a 4 and above. This means that at 
least half of the respondents were either agreeing of strongly agreeing with 
each statement. 
Mean: The mean for all the statements on inter-cultural conflict between 
imported skilled workers and local workers were ranging from 3.65 to 4.32. This 
is an indication that respondents were agreeing with the inter-cultural conflict 
between imported skilled workers and local workers statements. 
Standard Deviation: The standard deviations for all the statements were at 
most 1. This is an indication that there is very little variability around the mean 
and hence the ratings are closely clustered around the mean. It can thus be 
concluded that most respondents agreed with the inter-cultural conflict 
between imported skilled workers and local workers statements. 
Skewness: All the 10 statements on inter-cultural conflict between imported 
skilled workers and local workers statements were negatively skewered 
implying that most of the ratings were on the upper end of the rating scale.  
4.4.5.2. Interpretation/discussion of results 
After calculating the means of all the variables the data was converted to 
percentage ratings.  The findings in presents Table 41 “agreement” ratings of 
the ten variables. The top five variables in terms on whether skills demand 
influences employee turnover are: 
 Local workers feel that employers prefer foreign workers to local workers; 
 South Africa does not have enough skilled people to meet the demands of 
the construction industry; 
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 Foreign workers are less likely to go on strike when compared to local 
workers; 
 The importation of skilled labour is necessary for the construction industry to 
meet its demands; and 
 Imported skilled workers are cheaper than local skilled workers. 
A study conducted by the Centre for Development and Enterprise (CDE, 2008: 
5) partly concurs with these findings, the study found that: 
 The labour is cheap and exploitable and some work mainly to get 
accommodation; 
 Labour laws and union protection are circumvented. 
 People pity them; 
 People realise that the foreigners are undocumented; 
 The foreigners have low aspirations and will do work that South Africans 
shun; 
 The foreigners are compromised by their situation hence are very 
cooperative or passive. 
All the ten variables have a negative skewness and that indicates that the 
respondents’ observations fall within the last half of the Likert scale 
representing “Agree” and “Strongly agree” 
Four of the top five variables’ standard deviations are over 1. This indicates 
that there is variability around the mean and hence the ratings are not closely 
clustered around the mean.  
 
4.4.5.3. Testing of hypothesis five 
To assess this hypothesis one sample t-test was conducted between the mean 
rating of “inter-cultural conflict between imported skilled workers and local 
workers due to lack of skills” against the midpoint of the scale. The null 
hypothesis was that the mean rating is equal to the midpoint of the scale (3) 
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and the alternative hypothesis was that the mean rating is greater than the 
midpoint of the scale. This is a one tailed t-test and the results are shown 
below. 
Table 43: One sample statistics on hypothesis five 
One-Sample Statistics 
One-Sample Test against 
midpoint of scale (Test Value = 3) 
 N Mean 
Std. 
Deviation 
t P-value 
Differenc
e 
Inter-cultural conflict 
between imported 
skilled workers and local 
workers due to lack of 
skills 
37 4.07 0.520 12.48 0.000 1.07 
The average rating for “inter-cultural conflict between imported skilled workers 
and local workers due to lack of skills” was 4.07. The t-statistic was 12.48 with a 
p-value of 0.000. Thus, since the p-value of the t-test is less than 0.05 (the 
significance level), the null hypothesis is rejected and it is concluded that the 
importation of skilled labour leads to inter-cultural conflicts between 
indigenous and imported labour. Therefore, hypothesis five which states 
importation of skilled labour leads to inter-cultural conflicts between 
indigenous and imported labour is supported. 
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5. CONCLUSION, RECOMMENDATION AND FURTHER RESEARCH 
5.1. Introduction 
This chapter concludes the study, highlights the limitations that were 
encountered during the survey and makes recommendations based on the 
findings. In total, five (5) hypotheses were tested against the findings. The 
conclusions are comprised of the findings of the literature review conducted 
and the analysis of the questionnaire survey. The recommendation section 
discusses the outcomes and the implications of the study. 
5.2. Aim and objectives 
The objective of this study was to investigate the effects the skilled labour 
shortage in construction projects. The findings of the investigation will help to 
develop effective prevention strategies. 
Specific objectives included: 
 Determine whether the levels of skills have a contribution on the 
performance of  a construction project; 
  Determine whether the skilled labour shortage has an effect on the levels 
of workmanship in construction projects; 
 Investigate whether the importation of skilled labour leads to xenophobic 
conflicts in construction projects 
 Investigate whether the demand of skilled construction workers leads to 
high levels of employee turnover in construction companies. 
 Determine whether ratings of consequences of the skilled labour shortage 
in South Africa differ depending on demographic data  
The primary data used in this study was obtained by emailing and delivering to 
the selected construction companies structured questionnaires containing the 
necessary questions. Once returned the questions were analysed in order to 
come to a conclusion. The secondary data used in this study was obtained 
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from sources such as South African and international journal articles, related 
books, reports, conference proceedings, newspaper articles and magazine 
articles.  
5.3. Summary of the Demographic Data 
The findings indicate that the majority of the respondents are males (95%), site 
agents (24%), between the ages 41-40 (37%), more than 20 years’ experience 
(38%), possess Bachelors and Honours degrees (54%), have a civils 
background (63%), their organisations have operating for more than 20 years 
(78%), operate predominantly in the private sector (81%) and the size of their 
biggest project is between R250 – R500 million (42%). The demographics of the 
respondents have no startling revelations as the majority of site supervisors in 
construction are indeed males and are around the age of 41 to 50 years old. 
The majority of the respondents have experience of more than 20 years and 
that is to be expected for supervisors and managers in construction 
companies. The majority of the respondents possess Bachelors and Honours 
degrees. This was somewhat unexpected, especially taking into consideration 
the age of the majority of the respondents (41 to 50 years). The perception in 
the construction industry is that most site supervisors have no significant formal 
qualifications. They do, however, have many years of practical experience 
and the demographics in this study do concur as most of the respondents 
have more than twenty years’ experience. The size of the biggest project for 
the majority of the respondents’ companies (employers) ranged between 
R250 million and R500 million. This is not surprising as most of the construction 
companies were involved in the sizeable projects in preparation for the Fifa 
World Cup in 2010.  
 
5.4. Summary of the Analysis of Data 
The ratings of the consequences of the skilled labour shortage in the 
construction industry were compared to the demographic data of the 
respondents. This was done in order to determine whether the respondents’ 
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background had an influence on their rating.  Various methods were 
employed to analyse the data, such as the t-test, descriptive statistics, ANOVA 
and multi comparisons. The Kruskal-Wallis test was employed to test the 
hypothesis where the consequences of the skilled labour shortage in the 
construction industry were ranked and assigned a p-value. The consequences 
of the skilled labour shortage with a p-value of less than 0.05 (one in twenty) 
were selected and discussed as they had a significant influence. 
The impact of the skilled labour shortage on productivity was assessed by 
means of a list of probing questions derived from the literature review 
conducted by the author on the subject of productivity. The respondents 
rated a series of 10 variables on 5-point Likert scale. The 5-point Likert scale 
was outlined in the following manner: 1 = strongly disagree, 2 = disagree, 3 = 
Neutral, 4 = Agree; and 5 = strongly agree. The respondents also had an 
option to select “unsure” in instances where there were uncertain about the 
response to select. The mean for each of the variables was determined, 
based on the responses. The mean was also recalculated as a percentage 
and ranked according to importance. The mean values were then compared 
and the observations tested in order to determine the rankings of the variable 
based on their likelihood to lead to reduced productivity. Variables with a 
mean above the average mean of sixty percent (60%) were considered to be 
above average rating and thus agreeing with the statements. All the 
responses had a mean above the average and therefore the respondents 
emphatically agreed that the shortage of skilled labour leads to reduced 
productivity on construction projects. In order to test the hypothesis, a one 
sample t-test was conducted on the mean rating against the midpoint of the 
scale. 
In order to analyse if there is evidence that the skilled labour shortage has an 
impact on workmanship in the construction industry, a list of questions was 
derived from the literature review conducted by the author on the subject. 
The respondents rated a series of 9 variables on 5-point Likert scale. The 5-
point Likert scale was structured in the following manner:1 = no evidence, 2 = 
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poor evidence, 3 = Neutral, 4 = good evidence and 5 = very strong evidence. 
The respondents also had an option to select “unsure” in instances where 
there were uncertain about the response to select. The mean values were 
then compared and the observations tested in order to determine the 
rankings of the variable based on their likelihood to lead to reduced levels of 
workmanship. Variables with a mean above the average mean of sixty 
percent (60%) were considered to be above average rating and thus 
agreeing with the statements. Variables with a mean above the average 
mean of sixty percent (60%) were considered to be above average rating 
and thus agreeing with the statements. All the responses had a mean above 
the average and therefore the respondents emphatically agreed that the 
shortage of skilled labour leads to reduced levels of workmanship on 
construction projects. In order to test the hypothesis, a one sample t-test was 
conducted on the mean rating against the midpoint of the scale. 
The impact of the skilled labour shortage on employee turnover was assessed 
by means of a list of questions derived from the literature review conducted 
by the author on the subject of skills shortage and employee turnover. The 
respondents rated a series of 6 variables on 5-point Likert scale. The 5-point 
Likert scale was outlined in the following manner: 1 = strongly disagree, 2 = 
disagree, 3 = Neutral, 4 = Agree; and 5 = strongly agree. The respondents also 
had an option to select “unsure” in instances where there were uncertain 
about the response to select. The mean for each of the variables was 
determined, based on the responses. The mean was also recalculated as a 
percentage and ranked according to importance. The mean values were 
then compared and the observations tested in order to determine the 
rankings of the variable based on their likelihood to lead to employee 
turnover. Variables with a mean above the average mean of sixty percent 
(60%) were considered to be above average rating and thus agreeing with 
the statements. All the responses had a mean above the average and 
therefore the respondents emphatically agreed that the shortage of skilled 
labour leads to high employee turnover on construction projects. In order to 
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test the hypothesis, a one sample t-test was conducted on the mean rating 
against the midpoint of the scale. 
In order to assess whether the skilled labour shortage leads to inter-cultural 
conflict between imported skilled labour and local workers a list of probing 
questions derived from the literature review conducted by the author on the 
subject. The respondents rated a series of 10 variables on 5-point Likert scale. 
The 5-point Likert scale was outlined in the following manner: 1 = strongly 
disagree, 2 = disagree, 3 = Neutral, 4 = Agree; and 5 = strongly agree. The 
respondents also had an option to select “unsure” in instances where there 
were uncertain about the response to select. The mean for each of the 
variables was determined, based on the responses. The mean was also 
recalculated as a percentage and ranked according to importance. The 
mean values were then compared and the observations tested in order to 
determine the rankings of the variable based on their likelihood to lead to 
inter-cultural conflict. Variables with a mean above the average mean of sixty 
percent (60%) were considered to be above average rating and thus 
agreeing with the statements. All the responses had a mean above the 
average and therefore the respondents emphatically agreed that the 
shortage of skilled labour leads to inter-cultural conflict between imported 
skilled labour and local workers on construction projects. In order to test the 
hypothesis, a one sample t-test was conducted on the mean rating against 
the midpoint of the scale. 
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5.5. Conclusions 
The findings of this study support four of the five hypotheses. The only 
hypothesis that was not supported is hypothesis one. This hypothesis stated 
that the ratings of the consequences of the skilled labour shortage differ 
depending on demographic data. The respondents in survey disputed this, 
indicating a substantial degree of consensus. The respondents felt that the 
skilled labour shortage does lead to low levels of productivity and contributes 
to high employee turnover of skilled workers due to their demand. The 
respondents further indicated that the skilled labour shortage negatively 
impacts on the levels of workmanship on construction projects. Lastly, the 
respondents agreed that the skilled labour shortage leads to inter-cultural 
conflict as employers are forced to import skilled workers who then clash with 
the local workers. 
Hypothesis 1 
Hypothesis 1 stated that the ratings of the consequences of the skilled labour 
shortage in South Africa differ depending on demographic data. 
The Kruskal-Wallis test conducted revealed that there were only 21 instances 
where the consequences of the skilled labour shortage in the construction 
industry were affected by demographic variables out of 315 possibilities. This 
equates to 6.67% of the variables. Table 31 The Kruskal-Wallis test revealed a 
substantial degree of consensus in the rating of the consequences of the 
shortage of skilled labour, regardless of the demographic background of the 
respondents. Thus the hypothesis that the consequences of the skilled labour 
shortage in the construction industry differ depending on demographic data 
is not supported. 
Hypothesis 2 
In order to test this hypothesis, the one sample t-test was conducted between 
the mean rating of “Reduced Productivity Levels Due to Lack of Skills” against 
the midpoint of the scale. The null hypothesis was that the mean rating is 
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equal to the midpoint of the scale (3) and the alternative hypothesis was that 
the mean rating is greater than the midpoint of the scale. This is a one tailed t-
test. The mean rating for “reduced productivity levels due to lack of skills” was 
4.26. The t-statistic was 18.95 with a p-value of 0.000. Thus, since the p-value of 
the t-test is less than 0.05 (the significance level), the null hypothesis is rejected 
and it is concluded that the respondents agree that shortage of skilled workers 
leads to low levels of productivity. Therefore Hypothesis two, which states that 
the shortage of skilled workers leads to low levels of productivity is supported.  
Hypothesis 3 
To assess this hypothesis one sample t-test was conducted between the mean 
rating of “Low levels of workmanship due to lack of skills” against the midpoint 
of the scale. The null hypothesis was that the mean rating is equal to the 
midpoint of the scale (3) and the alternative hypothesis was that the mean 
rating is greater than the midpoint of the scale. This is a one tailed t-test. The 
mean rating for “Low levels of workmanship due to lack of skills” was 4.33. The 
t-statistic was 19.09 with a p-value of 0.000. Thus, since the p-value of the t-test 
is less than 0.05 (the significance level), the null hypothesis is rejected and it is 
concluded that the respondents agreed that the usage of unskilled workers to 
do specialist tasks leads to poor levels of workmanship. Therefore hypothesis 
three, which states that usage of unskilled workers to do specialist tasks leads 
to poor levels of workmanship is supported. 
Hypothesis 4 
One sample t-test was used to test the hypothesis that the mean rating of 
“Demand of Skills and high employee turnover due to lack of skills” against the 
midpoint of the scale. The null hypothesis was that the mean rating is equal to 
the midpoint of the scale (3) and the alternative hypothesis was that the 
mean rating is higher than the midpoint of the scale. This is a one tailed t-test. 
The average rating for “demand of skills and high employee turnover due to 
lack of skills” was 4.21. The t-statistic was 13.49 with a p-value of 0.000. Thus, 
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since the p-value of the t-test is less than 0.05 (the significance level), the null 
hypothesis is rejected and it is concluded that the demand for skilled workers 
leads to high employee turnover in construction companies. Therefore 
hypothesis four, which states that demand for skilled workers leads to high 
employee turnover in construction companies is supported. 
Hypothesis 5 
In order to assess this hypothesis one sample t-test was conducted between 
the mean rating of “inter-cultural conflict between imported skilled workers 
and local workers due to lack of skills” against the midpoint of the scale. The 
null hypothesis was that the mean rating is equal to the midpoint of the scale 
(3) and the alternative hypothesis was that the mean rating is greater than the 
midpoint of the scale. The average rating for “inter-cultural conflict between 
imported skilled workers and local workers due to lack of skills” was 4.07. The t-
statistic was 12.48 with a p-value of 0.000. Thus, since the p-value of the t-test is 
less than 0.05 (the significance level), the null hypothesis is rejected and it is 
concluded that the importation of skilled labour leads to inter-cultural conflicts 
between indigenous and imported labour. Therefore hypothesis five, which 
states importation of skilled labour leads to inter-cultural conflicts between 
indigenous and imported labour is supported.
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5.6. Limitations 
The literature review found that limited research, relative to the effects of the 
skilled labour shortage in the construction industry in South Africa, has been 
conducted in the South African construction industry. Previous studies have 
focused on mainly on the causes of the skilled labour shortage in the 
construction industry. This study was focused on the Gauteng province of 
South Africa.  
One of the biggest challenges faced during the research was to get the 
respondents to participate in the study. For example, a number of 
respondents stated that they do not have authority to divulge some of the 
information required for the study. It was also difficult to get respondents to 
complete the questionnaire, as some were not interested in taking part in the 
survey at all. Though an effort was made to ensure that a reasonable number 
of respondents participate in the survey, all attempts were made to follow-up 
– visiting them in their workplaces, sending reminder emails and making 
telephone calls – all items proved futile.  
For purposes of this study, the following sub-problems were identified: (1) 
ratings of the skilled labour shortage and their demographic data, (2) late 
completion of construction projects, (3) poor workmanship in construction 
projects, (4) high labour turnover in construction projects and (5) xenophobic 
conflicts between local labour and imported skilled labour. 
5.7. Recommendation 
Based on the findings in chapter four the following is recommended: 
5.7.1 Contractors 
 Managers and supervisors need to manage their skilled workers carefully on 
order not to overload them with work thus leading to fatigue, low morale 
and even resignation or absconding. 
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  Artisans in the construction industry are a scarce resource and as such the 
construction companies they work for should try as much as possible to 
retain these skilled workers as they are difficult to replace. 
  Greater emphasis needs to be put on team building amongst construction 
workers in order to foster a positive spirit amongst construction workers.  
Team building as well as incentive schemes for good performance will lead 
to a happy workforce and eliminate any kind of conflict and tension 
amongst the workers.  A happy workforce is a productive one. 
  Mentorship of unskilled workers by senior and more experiences workers 
should be encouraged by managers in construction companies. 
5.7.2 Government 
 Must put more emphasis on artisan development, especially construction 
artisans. This they can do by offering bursaries to deserving individuals to be 
trained as artisans. Skills development can go a low way in reducing the 
levels of unemployment in the country. 
 Must offer attractive incentives to employers to offer on-the-job training 
opportunities to trainees and graduates so they can get experience and 
become competent artisans. 
 Should recruit and adequately remunerate retired artisans to lecture artisan 
trainees at FET colleges. 
5.8. Future research 
It is recommended that research be conducted to investigate skills transfer 
and mentoring in construction projects. 
It is further recommended that further research be conducted on managing 
productivity in construction projects. 
Further research should also be conducted on the relationship between cost-
overruns and skills shortage. 
CONCLUSION, RECOMMENDATION AND FURTHER RESERCH 
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Further research should also be conducted on the relationship between 
schedule-overruns and skills shortage. 
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